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Haemo-Lymphoid-like  Nodules  in  the  Liver  of 
Ruminants  a few  years  after  Splenectomy. 


By  G.  ])K  KOCK,  M.K.C.V.S.,  Dr.Med.Vet.,  D.Sc.,  Sub-Director 
of  Veterinary  Services. 


The  pathology  of  si)leiiectomy  in  clinically  healthy  sheep,  and  in 
sheep  alfected  with  anaplasmosis,  was  studied  hy  De  Kock  (1928).  He 
came  to  the  following  conclusions:  — 

(1)  That  the  reticulo-endotlielial  system  of  clinically  healthy 
sheep  is  so  developed  that  it  can,  after  the  removal  of  the 
spleen,  deal  with  normal  hlood  destruction,  without  mani- 
festing any  specific  alterations ; 

(2)  that  extensive  erythrophagocytosis  and  desquamation  of 
stern  cells  in  the  liver  were  observed  in  cases  of  splenec- 
toniized  slieej)  affected  with  anaplasmosis.  The  liberation 
of  tlie  stern  cells  was  reflected  in  the  circulation  as  a 
monocytosis. 

All  these  observations  were  made  in  sheej)  that  had  died  or  were 
killed  at  intervals  within  15  months  after  splenectomy. 

Since  then  interesting  changes  were  detected  in  the  livers  of  a 
number  of  ruminants  that  had  died  or  were  killed  about  three  years 
after  splenectomy.  All  these  animals,  without  exception,  showed  the 
presence  of  multiple  nodules  in  the  liver.  At  first  it  was  thought  that 
they  were  of  the  nature  of  a neoplasma,  hut  the  microscopical  exami- 
nation, and  the  regular  occurrence  of  these  nodules  after  splenectomy, 
substantiated  the  fact  that  they  were  irew  tissue  formations.  In  some 
instances  they  resembled  the  structure  of  haeniolymph  glands  very 
closely,  and  for  time  being  they  have  been  designated  as  haemo- 
lymplioid-like  nodules. 

The  object  of  this  paper  is  to  describe  and  discuss  the  nature  of 
these  peculiar  iiodules  seen  in  the  livers  of  splenectomized  ruminants. 
A brief  consideration  of  the  literature  will  be  undertaken  to  ascertain 
to  wliat  extent  similar  nodules  have  been  described  in  man  and  other 
animals. 

In  Table  ?^^o.  1 an  attempt  has  been  made  to  enumerate  very 
briefly  the  following  data  in  respect  of  all  animals  splenectomized  at 
Onderstepoort  : — 


Column  (i)  : 
Column  (ii)  : 
Column  (iii)  : 
Column  (iv)  : 
Column  (v)  : 
Column  (vi)  : 
Column  (vii)  : 


the  ear  number  of  the  animal  splenectomized; 
previous  history,  if  any; 

age  of  the  animal  at  tlie  time  of  si)lenectomy ; 
date  of  splenectomy; 
result  of  splenectomy; 
subsetpient  history; 

the  number  of  the  si)ecimen  collected  at  post- 
mortem for  microscopical  examination. 
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The  pathology  of  the  majority  of  cases  referred  to  in  the  above 
table  will  be  found  in  the  publication  of  De  Kock.  No  specific 
alterations  were  recorded  by  him  in  any  of  the  cases  which  died  or 
were  killed  prior  to  1928. 

These  characteristic  nodules  were  for  the  first  time  seen  in  the 
following  splenectomized  bovines  which  died  of  piroplasmosis,  etc., 
as  a result  of  artificial  or  natural  infections:  — 


No.  of  Bovine. 

When 

Splenectomized. 

Date  of 
Death. 

No.  of 
Specimen. 

893 

15/12/24 

7/10/27 

7408 

1032 

21/4/25 

20/3/28 

7862 

870 

30/4/25 

3/6/28 

8016 

894 

17/3/25 

21/5/28 

8055 

1034 

20/1/25 

5/6/28 

8186 

The  question  of  this  breakdown  in  immunity  is  fully  discussed 
by  l)e  Kock  (1929). 

As  soon  as  the  writer  encountered  these  changes  in  the  livers  of 
the  above-mentioned  animals,  it  was  thought  advisable  carefully  to 
re-examine  the  livers  of  all  splenectomized  animals  that  had  died 
previously.  The  object  of  this  re-examination  was  to  see  wdiether 
nodules  or  foci  had  not  perhaps  been  overlooked,  or  whether  earlier 
stages  of  this  tissue  formation  in  the  liver  could  be  detected.  The 
following  specimens  from  bovines  were  carefully  scrutinized  without 
finding  any  evidence  of  such  changes  : — 


No.  of  Specimen. 

No.  of 
Bovine. 

When 

Splenectomized. 

Date  of 
Death. 

4122 

758 

6/6/24 

26/6/24 

4612 

828 

20/11/24 

23/11/24 

4813 

711 

27/3/24 

14/3/25 

4966 

1027 

24/12/24 

22/5/25 

The  same  procedure  was  adopted  in  case  of  all  specimens  collected 
from  splenectomized  sheep,  but  in  all  these  cases  no  alterations  were 
detected  in  any  of  the  earlier  cases. 

From  Table  1 it  therefore  becomes  fully  api)arent  that  these 
tissue  formations  in  the  liver  did  not  make  their  ai)pearance  in  the 
liver  within  a year  after  splenectomy,  nor  were  these  formations  seen 
in  the  following  sheep:  — 

8427,  which  died  10  months  after  s])lenectomy. 

9119,  whi(di  died  10  months  after  splenectomy. 

8451,  which  died  20  months  after  splenectomy. 

10511,  which  died  82  months  after  si)lenectoiny. 
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In  sheep  10944,  wliich  died  43  months  after  splenectomy,  a few 
definite,  hnt  small,  nodules  were  detected  in  the  liver.  They  were 
undoubtedly  missed  at  the  first  examination,  probably  diie  to  their 
size  and  scarcity. 

Althouf^li  the  writer  was  convinced  that  the  diseases  from  which 
the  five  bovine's  succumbed  (i.e.  those  animals  whicb  showed  the 
nodules  in  the  liver)  were  not  in  any  way  resi)onsible  tor  the  formation 
of  the  nodules,  yet  it  was  deemed  advisable  to  comj)are  these  hndinos 
with  those  seen  in  the  livers  of  some  of  the  clinically  healthy  sheep 
and  i>‘oats  splenectomized  in  19‘J4. 

Two  of  the  following’  splenectomized  sheep  and  goats  still  under 
observation  were  selected  and  killed  on  19th  Jiily,  1928,  for  post- 
mortem examination  : — 


No.  of  Animal. 

When 

Splenectomized. 

Specimen  No. 

Goat — 

8280 

30/5/24 

[Still  alive,  1/3/29.] 

8304 

30/5/25 

8230. 

Sheep — 

8428 

3/7/24 

8231. 

842!) 

22/9/24 

[Still  alive,  1/3/29.] 

10743 

12/3/25 

[ „ „ ] 

1G023 

12/4/27 

1 „ „ ] 

The  livers  of  these  two  animals,  viz.,  goat  8404  and  sheep  8428, 
revealed  similar  nodules  to  those  encountered  in  the  bovines.  In  case 
of  goat  8404  it  would  ap])ear  that  these  formations  did  not  stand  in 
any  relation  to  ])iroplasmosis  or  anaplasmosis. 

A comi)lete  description  of  the  j)ost-niorteni  and  mici()Scoi)ical 
api)earances,  together  with  photographs,  etc.,  will  be  found  in  the 
Ai)pendix.  A description  and  discussion  of  the  important  findings 
will  be  dealt  wib  in  the  text. 

POST-MORTEM  CHAXGE8  IX  ROVIXES. 

(ieneral  anaemia  and  icterus,  haemoglobinaemia,  and  haemoglo- 
binuria  were  seen  in  the  majority  of  cases,  as  a result  of  the  marked 
haemolysis  produced  by  1‘iropJasma  hiijcnrrnu m.  The  majority  of 
animals  revealed  A’enous  liyperaemia  and  degenerative  (dianges  in 
the  parenchymatous  organs.  Hydrothorax  and  ascites  were  noted  in 
the  case  whicdi  died  as  a result  of  trypanosomiasis.  Hypei'i)lasia  of 
lymi)boid  tissue  and  hypertrophy  were  noted. 

The  nodules  seen  in  the  liver  varied  in  size  from  J irndi  in 
diameter  to  about  14  inches,  and  even  larger  (see  figures).  They 
were  completely  circumscribed,  and  in  some  instances  a capsule  could 
be  identified.  These  nodules  showed  in  all  instances  a very 
(diaracteristic  dark-red  colour,  and  could  be  easily  identified  in  virtue 
of  its  contrast  with  the  yellow-brown  liver  substance.  These  Ted 
masses  bad  an  outwai’d  ai)i)eaiance,  somewhat  lesembling  flesh,  wliere- 
as  some  showed  a niulberiy-like  a])i)eaiance  on  the  surface.  Small  Ivm- 
])lioid  f(dlicles  could  soiTietimes  be  (deaily  identified  in  these'  nodub's 
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as  greyisli-white,  almost  transpareut  masses.  These  nodules  were 
raised  above  the  cut  surface  of  the  liver,  iu  some  instances  protruding 
as  much  as  1 inch.  vSouie  of  these  nodules  could  be  enucleated  from 
cavities,  leaving  sacculated  bloodvessel-like  formations,  which  were 
perfectly  smooth  and  glistening.  In  view  of  this  appearance,  it  was 
at  fiist  thought  that  these  lesions  were  of  the  nature  of  a thrombosis  or 
an  angioma.  It  was,  however,  found  that  the’se  cavities  were  not  in 
commnnication  with  the  lumen  of  any  blood-vessel.  In  some  instances 
this  coni])lete  enucleation  of  the  nodule  was  not  possible.  This  was 
shown  by  microscopical  examination  to  be  due  to  the  fact  that  these 
masse’s  in  jjlaces  penetrated  the  liver  substance  without  any  line  of 
demarcation. 

These  nodules  become  apj)arent  through  the  capsule  of  the  liver 
as  dark  purple-red  circumscribed  areas,  slightly  raised  above  the 
surface  of  the  liver.  It  may  lie  stated  that  the  contour,  size,  and 
shape  of  the  livers  examined  revealed  practically  no  changes. 

.M 1 ( ' U( ) SCO T I ( ' A L A P 1 > E All  AXC E S . 

it  was  shown  that  these  masses  were  made  u])  of  large  numbers  of 
erythrocytes  whi(di  were  contained  in  a system  of  blood-vessels  or 
sinuses  (see  figures).  Associated  with  the  ves'sel  walls  were  cells, 
resembling  those  associated  with  a haemosiderosis  in  the  spleen. 
These  cells  were  in  a number  of  instances  involved  in  a jiigment  meta- 
bolism. Some  of  this  })igment  was  of  the  natuie  of  a haemosiderosis 
In  some  instances  the  haemosideiosis  in  the  nodule  was  jironiinent  and 
extensive,  whereas  only  a limited  amount  of  this  pigment  formation 
could  be  identified  in  the  liver  substance.  This  system  of  blood- 
vessels, not  arranged  according  to  any  i)articular  system  or  plan,  was 
suj)])orted  by  a delicate  connective  tissue  stroma,  which  was  in  the 
majority  of  cases  continuous  with  the  cajisule 'suirounding  the  nodule. 
This  capsule  in  some  instances  revealed  the  jiresence  of  elastic  fibres, 
circulaily  arranged  around  the  nodule,  in  this  respect  resembling 
those  seen  in  the  caivsule  of  haemo-lymj)h  glands.  As  pointed  out 
above,  the  capsule  in  jilaces  shows  a break  in  the  continuity,  so  that 
the  substance  of  the  nodule  penetrates  the  substance  of  the  liver  with- 
out aiiv  line  of  demarcation,  d’he  cajisule  on  the  inside  seems  to  be 
lined  by  endothelium,  which  was  continuous  with  the  blood-vessels 
in  the  nodule.  That  would  explain  why  the  greater  ])ortion  of  the 
inside  of  the  capsule  was  perfectly  smooth  and  glistening,  resembling 
the  luniina  of  blood-vessels  macroscopically. 

Here  and  there  accumulations  of  round  cells  could  be  identified 
in  the  nodule,  and  in  some  cases  these  were  collected  into  masses 
resembling  follicles.  The  round  cells  were  also  collected  in  the  form 
of  strands. 

The  liver  substance  in  the  majority  of  cases  showed  a velum's 
hyiieraemia  and  fairly  extensive  fatty  changes.  In  the  majority  of 
cases  tlie  liver  lobnle  towards  the  jieripliery  showed  a distinct  bile 
stasis. 

In  the  s])lenectomized  clinically  healthy  sheeji  the  nodule's 
revealed  well-formed  lymjihoid  follicles,  which  showed  a well-defined 
so-calletl  germinal  centie  (see  figures).  The  cells  associated  with  the 
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walls  of  the  blood  vascular  system  showed  very  extensive  haemosider- 
osis,  and  with  the  (tieinsa  stain  engulfed  erythrocyter  in  all  stages 
of  disiutegiation  could  he  identified  in  these  reticulo-endothelial  cells. 
It  may  l)e  mentioned  heie  that  these  nodules  in  the  liver  of  sheep 
varied  in  size  fiom  a pin’s  heail  to  one  centimetre  in  diameter.  They 
contained  one  or  moie  lymphoid  follicdes  according  to  the  size  of  the 
nodule. 

'Die  l)unv  iiKirruir  in  sheep  S428  revealed  numei'ous  lymphoid 
folli(des.  Xuniei'ous  megakaiyocytes  were  present.  Excejit  for  these 
and  the  j)re'sence  of  the  precursors  of  the  hlood-cells,  the  whole 
struct  m e of  the  hone  mai  iow  resembled  haemo-lymphoid-like  tissue 
'()  a certain  extent. 


HAKMATOLtKiY. 

In  view  of  the  unex])ected  deaths  in  the  majority  of  hovines,  it 
was  only  i)ossihle  to  make  a study  of  the  blood  in  a tew  instances. 
Bovine  K)d4,  i.e.  on  the  day  of  deatii,  gave  the  following  data  as 
regards  the  study  of  its  blood:  — 

lied  count:  1.4  millions; 

white  count  : 2(1, (*(*•• ; 

differential  count  : 48  lymphocytes, 

I-')  monocytes, 

4!)  neutro])hiles. 

The  examination  of  the  blood-smear  revealed  the  j)resence  of 
piroplasms  in  about  90  per  cent,  of  the  erythrocytes.  In  some  ery- 
throcytes moie  than  two  j)arasites  could  be  identified.  Smears  were 
also  made  from  the  following  ti.ssues  and  organs,  and  stained  with 
.May-driinewaid,  in  order  to  study  the  different  types  of  cells 
l)resent  : — 

(1)  haemo-lymph  gland  in  the  subcutaneous  tissues; 

(2)  haemo-lym])h  gland  in  j)eritoneal  cavity; 

(9))  haemo-lymi)h  aland  in  thoracic  cavity; 

(4)  bronchial  lyni])h  gland; 

(5)  nodules  in  the  liveig 

((i)  liver  substance; 

(7)  perijmital  lymph  gland; 

(8)  bone  marrow. 

, Smears  A o.s\  1,  2,  aiuJ  4 revealed  about  90  i)er  cent,  of  the  ery- 
throcytes infected  with  piroplasms.  A number  of  reticulo-endothelials 
(!'')  were  detected,  showing  erythrophagocytoses. 

Si/tcar  .Vo.  4,  i.e.  from  the  bronchial  l.'niph  gland,  showed  a veiy 
extensive  monocytosis,  with  erythro])hagocytosis.  Fully  70  i>er  cent, 
of  all  cells  were  of  this  type. 

S)iiear  .Vo.  5,  i.e.  from  the  nodule  in  the  livei',  showed  a numhei' 
of  reticulo-endothelials  with  erythroi)hagocytosis,  besides  numerous 
cells  of  the  lymi)hoid  series.  Xeutro])hiles  were  not  infrc(|ueut. 
These  smears  revealed  a fail’  number  of  erythrocytes,  of  wtiiidi  100 
}ier  cent,  in  jilaces  showeil  the  jnescnce  of  jiiroplasms.  Klongated 
tissue  cells  (tibrocytes)  were  also  ])reseiit.  4’liis  smear  resembled 
almost  in  every  detail  those  math'  fiom  the  haemo-lym pli  glands. 
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S)iieai‘  i\u.  (j  revealed  liver  cells  with  parts  of  bile  canaliculi 
tilled  with  bile  pigment,  lieticulo-endothelials  with  erythrophag- 
ocytosis  also  observed. 

tSi/iear  Xo.  7 showed  the  typical  types  of  lymphoid  cells  usually 
encountered  in  a lymph-gland  smear.  Xot  many  erythrocytes  were 
detected. 

The  hone-nmrrow  smear,  i.e.  smear  Xo.  8,  revealed  the  pre- 
cursors of  leucocytes  (the  eosinoi)hiles  i)redominating)  and  ery- 
throcytes. Keticulo-endothelials  with  erytliroi)hagocytosis  were  also 
detected. 

Organ  smears  of  goat  8304  were  made  from  the  following 
tissues  : — 

(1)  the  liver  nodules; 

(2)  bronchial  lyin])h  glands; 

(3)  haemo-lymph  glands. 

The  smears  from  the  liver  nodules  again  re'sembled  those  made 
from  the  haemo-lympli  glands;  both  could  easily  be  distinguished 
from  the  ordinary  type  of  lymph  gland,  i.e.  smear  No.  2. 

In  the  case  of  sheep  8428,  organ  smears  were  studied  from  the 
following  tissues:  — 

(1)  liver  nodule; 

(2)  mediastinal  lymph  gland; 

(3)  haemo-lymph  gland. 

More  or  less  similar  findings  to  those  in  goat  8304  were  obtained. 

This  question  of  cell  study  by  means  of  tissue  smears  in  various 
organs  is  to  be  reported  more  fully  later  on.  Smears  from  the  spleen 
of  non-splenectomized  animals  will  be  included  for  a complete  com- 
parison. 

DISCUSSIOX. 

From  the  above  considerations,  it  Avould  appear  that  these  nodules 
in  the  livers  of  si)lenectomized  ruminants  were  of  the  nature  of  a 
well-formed  tissue  and  not  a type  of  neoi)lasm.  The  tissue  to  which 
it  had  a very  close  reseml)lance  was  the  haemo-lym})h  gland,  esi)ecially 
in  case  of  the  nodules  seen  in  sheep.  These  latter  revealed  well- 
formed  folliides  with  so-called  genninal  centres,  and  even  the  organ 
smears  had  a very  close  resemblance.  They  were  not  of  the  nature 
of  ordinary  lymi)h  follicles.  According  to  Fllenberger  and  Traut- 
mann  (1921),  red  lymph  glands,  or  blood  lymph  glands,  or  haemo- 
lymph  glands,  can  be  differentiated  from  ordinary  lymiib  glands  by 
the  absence  of  vasa  atferentia  and  efferentia,  the  presence  of  wide 
sinuses  filled  with  blood,  weaker  capsule,  weaker  trabeculae,  partly 
absent,  etc.  According  to  Jordan  (1922),  haemo-lymi)h  nodes  (haemal 
glands)  are  larger  and  more  numerous  in  the  ruminant  than  in  man 
. . . the  lyni])hoid  tissue  is  enclosed  in  a ca])sule,  beneath  which  is  a 
])road  sinus  filled  with  blood  . . . the  peripheral  blood  sinus,  rvhicdi 
is  analogous  to  the  ])eri])heral  lymi)h  sinus  of  a l.^mph  node,  sends 
into  the  interior  of  the  organ  a greater  or  less  number  of  secondary 
sinuses.  Schafer  (1910)  maintains  that  the  blood  ])asses  into  these 
sinuses  of  the  haemo-lymph  gland  from  arterial  capillaries  . . . like 
the  s])leen,  these  haemal  glands  show  numerous  laige  phagocytes 
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wliicli  coidaiu  red  blood  corpuscdeh  in  various  stages  of  transformation 
into  ])i«>inent  . . . ■some  haemal  glands  are  said  to  have  no  lynipli 
(dmnnels,  luit  to  be  ])urely  blood  glands  ...  in  that  ease  they  may 
be  eonsidered  to  represent  accessory  spleens  . . . Ste])hens  (1927), 
maintains  that  in  case  of  haemo-lymi)h  glands  it  would  appear  as  if 
all  the  red  cells  were  fated  to  be  destroyed  in  the  reticulum  which 
traverses  the  blood  sinuses  or  lacunae  . . . all  transitions  from 

red  cells  to  debris  and  pigment  can  be  found. 

'riiese  few  references  about  the  structure  of  the  haemo-lym])h 
gland  more  or  less  s\ii)port  the  opinion  expressed  by  the  writer  that 
these  nodules  in  the  liver  resemble  h.aemo-lymph  glands. 

How  tar  do  these  nodules  in  the  liver  seen  in  s])lenectomized 
ruminants  resemble  those  .seen  by  others  in  the  peritoneal  cavity 
of  man,  etc.,  after  splenectomyP  M.  H.  Schmidt  (1914,i  made 
intere.sting  ob.servations  in  the  liver  of  sj)lenectoniized  white  mice. 
A short  while  after  s])lenectomy  cell  multiplication  takes  place 
in  the  liver,  which  soon  (jjiobably  four  to  five  weeks)  forms  small 
nodules  which  morphologically  resemble  spleen  pulp  tissue.  The 
cell  accumulations  are  formed  along  blood-ves.sels,  and  seem  to  be 
derived  in  jiart  from  the  capillaries,  i.e.  the  stern  cells.  Schmidt 
furthermore  showed  that  this  new  ti.ssue  assi.sts  in  the  destruction  of 
erythrocytes  in  place  of  the  sjileen,  if  not  quantitatively,  at  lea.st 
qualitatively,  but  in  this  tissue  the  process  is  slower  than  in  splenic 
tissue. 

Seifert  further  tested  the  function  of  this  newly  formed  tissue, 
especially  as  regards  its  capability  of  hoarding  ])igment.  He  showed 
that  hoarding  took  jilace  in  the  intrahepatic  multiplication  of  stern 
cells  of  guinea-pigs  previously  splenectomized.  In  two  human  beings 
affected  with  pernicious  anaemia  he  noticed  some  time  after  splen- 
ectomy (in  one  case  after  eight  weeks,  in  the  other  six  and  a quarter 
years)  hyjiertrophy  of  the  stern  cells,  but  no  increase  of  these  cells. 
He  found  no  compensatory  new  formation  of  splenic  tissue,  which 
was  described  by  other  authors  in  the  omentum. 

Schmidt  also  refers  to  similar  changes  in  the  human  liver  to  those 
seen  in  mice  after  .splenic  insufficiency  (e.g.  extensive  contraction  of 
the  spleen  as  result  of  infarction),  with  the  formation  of  accessory 
spleens  in  the  large  and  small  omentum  and  cell  foci  in  the  liver. 

Bittner  (1913)  observed  in  rabbits  after  splenectomy  extensive 
cell  accumuh.lion,  jiartly  with  the  formation  of  germ  centres,  lU  the 
kulneys,  liver  and  lungs.  He  also  says  that  he  did  not  observe  in  liis 
animals  the  compensatory  formations  and  .splenoid  tumours  in  the 
peritoneum  as  described  by  Beneke  and  Ealtin.  Hnfortunately  the 
writer  could  not  obtain  the  literature  in  which  these  observations 
are  referred  to. 

Catsaras  (1928)  quotes  the  observations  of  Beneke,  viz.,  of  a case  in 
man  four  years  aftei'  splenectomy  where  numerous  firm  greyish-black 
nodules  a])])eared  in  the  peritoneum.  They  resembled  splenic  jmljia. 
Beneke  was  of  oiiinion  that  this  was  due  to  the  growth  of  trau- 
matically  shattered  s])lenic  “ rests  ” as  a result  of  the  operation  of 
s])lenectoniy.  According  to  t'atsaras,  Ealtin  observed  in  a boy  six 
years  after  splenectomy  numei’ous  s])leen-like  nodules,  about  the  size 
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I a cherry,  in  the  peritoneum  durin”'  appendectomy.  Micro- 
these  nodules  consisted  ot  lymphoid  tissue  made  up  of  a 
follicles.  Catsaras  regards  these  as  derived  from  resting 
itres  in  tlie  peritoneum,  which  hecome  stimulated  and  grow 
withdrawal  of  sj)lenic  function. 

uld  therefore  appear  that  haemo-lymph-like  or  spleen-like 
ave  sometimes  been  observed  to  occur  in  the  abdominal 
er  splenectomy.  In  all  the  cases  refolded  above,  except 
Schmidt,  none  of  these  nodules  made  their  appearance 
rer  substance.  According  to  Schmidt  these  nodules  in 
ot  white  mice  morphologically  resembled  splenic  jmlpa. 
r,  however,  is  of  opinion  that  the  nodules  in  the  liver, 
those  encountered  in  the  goat  and  sheep,  closely  resemble 
lire  ot  a haemo-lym])li  gdand.  It  is  intended,  however,  to 
further  pigment  hoarding  studies,  etc.,  in  connection  with 
jctomized  sheep  and  goat  still  alive,  in  order  to  obtain  a 
iled  study  of  the  finer  structure  ot  these  nodules  seen  in  the 
ruminants. 

COACLFSIONS. 

full  description  is  given  ot  the  multiple  nodules  observed 
u's  of  a number  of  ruminants  that  died  or  were  killed  about 
•s  after  splenectomy. 

liese  nodules  were  not  of  the  nature  of  a neoiilasm,  hut  of  a 
m1  tissue,  closely  resembling  the  structure  of  a haemo-lymph 

he  literature  is  discussed  in  respect  of  more  or  less  similar 
n man  and  other  animals  after  splenectomy. 


ADDEXDFM. 

le  haemo-lym])hoid-Hke  nodules  of  the  liver  of  slieep  8428 
II  8241)  here  and  there  an  irregular  network  of  strands  could 
ied.  In  iilaces  they  had  the  cliaracter  ot  short  rods  lying 
and  sometimes  these  rods  appeared  segmented.  AVith  tlie 
e method  these  strands  assumed  a diffuse  blue  colour.  One 
emo-lymi)h  glands  of  this  shee])  showed  similar  strands  in 
ot  multijile  networks.  4’hese  were  chietly  situated  along 
hery  of  the  glands.  The  presence  of  foreign  body  giant 
K'iated  witli  smallei-  jiieces  of  these  rods,  were  also  noted, 
instances  these  giant  cells  completely  encircled  these  rods, 
al  observers  have  noticed  similar  structures  in  the  spleen 
ind  considered  the  thread-like  .structures  to  he  mycelium, 
ther  hand,  many  German  pathologists,  as  well  as  recent 
ors,  believed  that  the  filamentous  structures  were  degene- 
le  fibres.  ('.  H.  llu,  H.  A.  Reimann,  and  T.  (t.  Kurotchkin 
roceed  i II  t/.s  of  the  Sorieti/  for  E.rp.  Biol,  anil  Med.,  Volume 
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lihres,  and  their  staining  reactions  and  niorj)hology  are  ditt'erent  from 
the  fungi  cultivated  from  the  same  spleens.  Unfortunately,  the 
writer  did  not  have  fresh  material  to  ascertain  whether  the  strands 
seen  by  him  were  of  the  nature  of  a fungus.  Tlie  impression  ol)tained 
from  the  sections  of  the  liaemo-lymph  gland  and  haemo-lymi)lioid- 
like  nodules  in  tlie  liver  of  sheep  8428,  was  that  these  strands  were 
most  prol)al)ly  degenerated  tissue  fibres  which  liad  become  ini])reg- 
nated  with  iron  })igment.  This  is  prohably  the  first  instance  in  wliicii 
such  strands  have  been  lecorded  to  occur  in  a liaenio-lympli  gland 
and  in  these  haenio-lyni])hoid-lil\e  nodules  in  the  liver  of  a splenecto- 
niized  slieep. 
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NODULES  IN  THE  LIVER  AFTER  SPLENECTOMY. 


APPENDIX. 

Under  this  will  be  included; 

(A)  Post-mortem  reports  of  the  cases  referred  to  in  the  text, 
together  with  microscopic  descriptions,  etc. 

(11)  Photographs,  etc. 

BOVINE  893:  SPECIMEN  7408. 

Historif. — 15.12.24,  splenectomized.  18.12.24,  relapses  of  piio- 
plasmosis,  and  subsequenfly  anaplasmosis,  from  whicli  the  animal 
recovers  completely.  10.11.27,  dies  In  trypanosome  experiment. 

Post-mortem. — Black  cow,  about  three  and  a halt  years  old.  Died 
during'  the  night.  Ceneral  anaemia ; emphysema  and  hyperaemia 
lungs.  Pigmentation,  slight  degeneration  and  multiple  circumscribed 
haenio-lymph-like  nodules  in  the  liver.  These  nodules  in  the  liver 
vary  in  size  from  I fo  1 inch  in  diameter;  they  are  comi)letely  circum- 
scribed, slightly  raised  above  the  cut  .surface  of  the  liver,  dark  reddish 
fleshy  appearance,  almost  tlie  colour  and  consistence  of  a red 
tlirombus.  These  nodules  can  more  or  less  be  completely  enucleated, 
leaving  a fairly  smooth  greyi^h-wliite  cavity,  resembling  the  lumen 
of  a vein,  except  that  it  does  not  appear  fo  be  in  direct  communication 
witli  any  large  vessel;  ascites;  hydrothorax;  hyperplasia  of  lyinjihoid 
tissue;  hy])ertrophy  of  haeniolymph  glands;  absence  of  siileen. 

Cause  of  Death. — Sequel  trypanosomiasis. 

.1/ ieroseo/iieaJ  Appearaaees. 

Liver. — Here  and  tliere  irregular  round  circumscribed  foci  vary- 
ing'' in  size  from  a jiea  to  a walnut.  These  foci  are  made  up  of  ery- 
throcytes, which  lie  in  a system  of  blood-vessels  associated  with  round 
cells,  reticulo-endothelial  cells,  and  a good  deal  of  pigment.  Some 
of  the  jiigment  is  haemosiderin,  whereas  a sprinkling  of  fine  granules 
does  not  react  with  berlin  blue  stain.  The  whole  focus  is  ■supiiorted 
by  a delicate  .stroma  of  connective  tissue  and  is  surrounded  by  a 
connective  capsule,  which,  however,  in  ])laces  shows  a break  in  the 
continuity,  so  that  the  focus  mass  becomes  confluent  with  liver  sub- 
stance without  any  line  of  demarcation.  This  capsule  on  the  inside 
seems  to  be  lined  with  an  endothelial  layer,  and  it  may  be  noted  that 
with  Weigert  stain  the  elastic  tissue  in  the  capsule  assumes  a legular 
arram>ement.  It  may  be  pointed  out  that,  in  the  interior  of  these 
foci,  small  blood-vessels  can  l)e  identified.  With  the  beilin  blue 
method  it  will  be  seen  that  the  distribution  of  the  pigment  is  in  cel- 
lular elements  resembling  those  associated  with  haemosiderosis  in  the 
spleen.  The  haemosiderosis  in  the  nodule  is  prominent  and  extensive, 
whereas  in  the  liver  substance  a few  scattered  desquamated  stern  cells 
with  haemosiderosis  are  met  with.  The  rest  of  the  liver  substance 
shows  an  extensive  vacuolated  api)earance  which  with  sudan  III 
I)i'oves  to  be  dro])lets  of  fat.  These  fatty  changes  affect  the  lobules 
unifoinily. 
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Kidney. — Slight  fatty  chanyes  in  the  epithelium  ot  the  tubules. 
Small  amount  of  liaeTiiosiderin  i)i-eseut. 

Luny. — Slig’ht  haemosideiowis. 

Lymph  Glands. — No  specific  changes  seen. 

! I (le mo-lymph  tx/n/n/.s-.— llypei trophied,  hut  no  si)ecific  changes 

seen. 


BOVINK  lim:  SPECIMEN  818(i. 

l/i.story. — 20.1.25,  splen.ectomized.  10.2.25,  ielai)se  of  i)iroj)las- 
mosis  and  suh'seciuently  ana])losmosis,  from  which  the  animal  recovers 
completely.  5.0.28,  dies  ot  piro])lasmosis  when  tested  with  infected 
blood  as  regards  its  immunity. 

Post-mortem . — lllack  ox,  about  three  years;  interim  about  ^ 
hour;  general  anaemia;  icterus;  haemoglobinaemia  ; haemoglobinuria  ; 
extensive  interstitial  em])hysema  in  both  lungs  and  jjeritracheal 
tissues;  extensive  ])igmentation  in  kidneys;  slight  extravasations  on 
both  endocard’s;  enlargement  and  hyperaemia  of  lymphatic  glands; 
lil)omatosis ; acute  catarrhal  gastro-enteritis,  with  multiple  haemorr- 
hages; absence  ot  sjileen ; degenerative  changes  liver,  and  multiple 
haemo-lymphoid-like  nodules  in  the  liver.  These  nodules  become 
apparent  through  the  capsule  ot  the  liver  as  dark  red,  almost  purple, 
circumscribed  areas.  On  section  these  nodules  appear  to  be  made 
uj)  of  a dark  red,  almost  black,  homogeneous  mass  and  appear  to  be 
completely  encapsulated ; consistence  almost  like  that  of  a fii'in 
thrombus  material.  In  the  substance  ot  the  liver  there  are  a number 
of  smaller  nodules,  about  the  size  of  a pea,  also  completely  circum- 
scribed. 

Cause  of  Death. — Piroplasmosis. 

.17/  croscopical  J. ppearances. 

Liver  (first  i)iece). — Two  large  circumscribed  encapsulated 
nodules,  made  up  ot  an  irregular  system  of  blood  sinuses,  lined  in 
places  by  endothelial  cells.  In  the  larger  nodule  here  and  there 
indefinite  streaks  ot  lvmi)hoid  tissue  can  l)e  identified  ; associated  witli 
the  .system  ot  blood  sinuses  there  ai)i)ears  to  l)e  an  aTiangenient  of 
cells  (like  reticulo-endothelial  cells)  staining  dark  blue  in  colour  with 
berliu  blue  (haemosiderosis) . Along  the  periphery  of  the  liver  lobules 
there  is  a bile  stasis  and  a good  deal  of  liaemosiderosis,  associated  with 
the  stern  cells.  A hyperaemia  was  also  noted  in  (lie  liver  lobules. 

Liver  (second  piece). — Yacuolation  ot  liver  cells  more  i)rominent, 
and  tlie  liver  tissue  affected  in  patches.  Here  and  there  in  the  liver 
sub.stance  are  pools  of  l)lood  causing  atroj)hy  of  liver  tissue.  TTie 
caj)illaries  are  distended  witli  blood.  In  places  the  pools  ot  blood  are 
trecjuent  and  extend  over  a large  number  ot  lobules. 

Sections  of  the  Liver  Kodulcs. — Eai'ge  amount  ot  blood  in  the 
si)aces;  only  a tew  (three)  sm,all  circumscribed  lymphoid  masses  present 
(follicles:'),  but  heie  and  there  irregular  strands  ot  lymj)hoid  tissue 
can  be  identified.  With  haemaluni-eosin  stain,  scattered  through  the 
blood  sinuses  are  cells  resembling  leticnlo-endot helial  cells,  and  the 
majority  ot  them  contain  a minute  yellowish-brown  granular  pigment. 
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With  heilin  l)liie  the  bulk  of  this  pigment  remains  yellow-brown, 
whereas  a small  amount  is  haemosiderin.  Here  and  there  also  rod- 
like homogeneous  masses  of  haemosiderin  (cf.  Specimen  8231) . 

Kidneys. — Haemoglohinaemia,  but  more  extensive  haeniosider- 
osis,  associated  with  the  epitlielium  of  tlie  tubules  and  the  lumen, 
in  the  former  as  intensely  dark-bluish  stained  granules,  and  in  the 
latter  as  diffuse  liglit  bluish  homogeneou'S  masses.  The  convoluted 
tubules  nearer  the  capsule  of  the  kidney  were  more  extensively 
ahected. 

Lunys. — Hyperaemia ; fairly  extensive  haeniosiderosis  in  the 
capillaries,  in  i)laces  in  the  form  of  minute  granules. 

// ypo/)h yses,  Intestine,  Pancreas,  C'ereheUu in , and  Bone  Marroic. 
— Xo  specific  changes  seen. 

Lymph  Glands  1 and  II. — Good  deal  of  blood  in  the  sinuses. 
Here  and  there  haemosiderin  in  the  form  of  clumps  of  a dark  greenish- 
blue  colour.  They  occur  in  clusters  and  in  jjlaces  give  one  the  impres- 
sion that  tlie  haemo'siderin  is  in  the  form  of  cylindrical  masses  in  the 
lymjihoid  follicle,  whereas  the  sinus  cells  ai)pear  only  slightly  affected 
with  haeniosiderosis?  Note  that  the  blood  in  the  capillaries  shows 
about  100  per  cent,  infection  with  jiiroplasms. 

Lymph  Gland  III. — Erythrocytes  in  sinuse's,  and  a good  deal  of 
granular  haeniosiderosis  in  the  sinus  cells. 

Lymph  Gland  IV. — Same  as  lymph  gland  I and  II;  large  amount 
of  blood  in  the  sinuses.  With  Gienisa  the  pigment  stands  out  as  con- 
glomerated masses  of  light  greenish  yellow  broivn  homogeneous  masses 
of  different  sizes. 

Tpj)nph  Gland  E. — Blood  in  sinuses.  Pigment  masses,  i.e.  haemo- 
siderin as  the  above,  in  some  folliides. 

BOVINE  870:  SPECIMEN  8016. 

History. — 30.4.25,  spleiiectomized,  followed  by  relapse  of  ana- 
jilasmosis,  from  which  animal  recovers.  3.5.28,  dies  of  jiiroplasmosis 
when  subjected  to  natural  infection. 

Post-mortem. — lied  ox,  aged,  died  in  the  camp  where  the  post- 
mortem was  conducted.  Carcase  showed  signs  of  having  been 
tampered  with  by  dogs,  etc.;  deconiiiosition  changes;  general  icterus; 
cache.xia  ; general  anaemia;  absence  of  spleen. 

Liver. — Normal  in  size  and  shajie  ; cajisule  is  smooth  and  glisten- 
ing. On  the  parietal  and  visceral  surfaces  jiresence  of  numerous 
circumscribed  reddish  ])urple  nodules  noted,  about  2 mm.  to  6 mm.  in 
size,  scattered  over  the  surface,  and  in  the  substance  of  the  liver. 
Best  of  liver  tissue,  excej)!  for  p.m.  changes,  shows  nothing  unusual. 

Cause  of  Heath. — Acute  piroplasmosis. 

.1/ irroscopical  Appearances. 

Liver. — Hyperaemia  with  evidence  of  slight  atrophy  of  the 
columns  of  liver  cells.  One  of  the  nodules  referred  to  above  is  seen 
in  the  section  as  a well-circumscribed  area,  separated  from  the  liver 
tissue  by  a well-formed  connective  tissue  ca])sule.  The  nodule  is  made 
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up  of  a vascular  system  filled  with  blood,  and  lined  by  endotheliahs 
supj)orted  by  a delicate  connective  tissue  stioma.  Interspersed  in  tins 
stroma  aie  accumulations  of  lym])bocytes  wbi(di  in  places  resemble 
a kind  of  follicde.  In  the  stroma  there  is  evidence  of  pigment  meta- 
holism. 

In  the  nodule  well-defined  blood-vessels  can  be  identified,  in 
virtue  of  the  regular  aiaangement  of  elastic  fibres,  either  longitudi- 
nally or  ciiculai'ly.  The  nodule  is  sui rounded  by  a well-defined  caj)- 
sule,  whi(di  coutaiirs  regularly  arranged  and  distributed  elastic  fibres, 
and  fibrillar  connective  tissue,  tbe  thicker  fibres  are  on  the  outside  of 
the  nodule. 

With  berlin  blue  there  is  a cluuacteristic  ai)j)ea]ance  of  haemo- 
siderin  granules  having  a linear  arrangement  along  the  blood-vessels 
in  the  liver  substance  and  in  the  nodule. 

Kidnc}!. — Signs  of  haemoglobinaemia,  but  marred  by  ])utrefac- 
tive  change's. 

Lijnipli  Gland. — (food  deal  of  blood  in  the  sinuses,  especially  in 
the  cortical  portion. 

Miiocaidinm. — A few  .sarcosporidia  present. 


BOVIXE  10;I2:  SPECTMEX  7852. 

Ilisfoi  ij. — 21.4.25,  splenectoinized ; 2ti.4.25,  relapse  of  piroplas- 
mosis  and  subsequently  anaplasmo'sis ; 20. •1.25,  dies  of  piroplasmosis 
when  ex])osed  to  natural  infection. 

Pust-)iwi-tem. — Bed  and  white  ox,  full  mouth.  Gleneral  anaemia; 
general  icterus;  haemoglobinaemia;  haemoglobinuria ; enlargement  of 
lymphatic  glands,  some  with  pigmentation,  and  hyperaemia;  haemal 
lymph  glands  more  i)rominent  than  usual;  adiposity;  multiple 
necro'sis  of  adi})ose  tissue,  e.g.  fat  capsule  of  the  kidney;  absence  of 
spleen;  ])igmentation  and  degeneration  of  kidneys;  hydio])ericardium. 

Liver. — Enlarged;  edges  thickened;  reddish  brown;  multiple  dark 
reddish  purple  nodular-like  foiiuations;  although  irregular  in  outline, 
they  are  well  circumscribed.  In  places  some  of  them  are  confluent; 
some  nodules  show  up  on  the  parietal  surface,  others  on  the  visceral 
surface.  The  liver  on  section  also  shows  nodules  in  the  substance. 
They  are  of  a homogeneous  nature,  and  protrude  above  the  cut  surface 
of  the  liver  sidjstance.  Ilesf  of  liver  substance  on  section  is  light 
reddish-brown  in  colour,  and  shows  well-marked  bile  stasis  in  the 
l)eri])hery  of  the  lobule;  consistence  not  reduced.  Acute  catarrhal 
eiiteiitis;  localized  ossification  in  media  of  aorta. 

Cause  of  Death. — Acute  piro])lasmosis. 

.1/ icroscopieal  Appearanees. 

Liver. — Bile  canaliculi  in  the  i)cri])lury  of  the  lobules  distended 
with  bile;  the  nodules  sliow  a system  of  thin-walled  s])aces  containing 
a large  amoiint  of  blood.  In  the  delicate  connective  tissiie  stioma 
between  these  sjiaces  are  large  jihagocytes  containing  a granular 
browni.sh-yellow  pigment,  (food  many  lym jihocytes  present,  but  no 
well-defined  follicles  seen.  In  some  sections  the  lym  jihocytes  are  more 
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prominent  and  occur  in  masses.  With  berlin  blue  stain  a large 
number  of  the  phagocytes  show  the  presence  of  haemosiderin,  whereas 
a good  number  of  them  reveal  a dark  brown  granular  pigment. 

The  nodule  occupies  an  area  which  is  equivalent  to  several 
lobules.  The  capsule  of  the  nodule  is  fairly  thin  and  infiltrated  with 
numerous  round  cells  and  erythrocytes  which  seem  to  run  into  the 
central  ma'ss  without  any  definite  endothelial  or  other  lining  to  the 
capsule. 

Tj)iinph  Gland. — In  some  of  the  sinuses  red  cells  and  neutrophiles. 

Lung. — Capillary  network  filled  with  neutrophiles;  alveoli  show 
a very  slight  mixed  i)iieumonia,  but  mainly  catarrhal;  there  is  fairly 
extensive  haemosiderosis  in  the  lung  tissue. 

Kidnei/s. — Tubules  and  glomeruli  contain  a Immogeneous  pink 
staining  substance. 

I*ancrcas. — In  between  the  acini  here  and  there  large  masses  of 
adipose  tissue.  (N.B. — The  changes  in  the  pancreas  and  the  fat 
necrosis  observed  in  various  parts  of  the  abdominal  cavity  will  be 
dealt  with  in  a separate  paper.) 

150VINE  894:  SPECIME^s^  8055. 

History. — 17.8.25,  splenectomized,  followed  by  relapse  of  ana- 
plasniosis ; 21.5.28,  died  of  piroplasmosis  when  exposed  to  natural 
infection. 

Post-mortem . — About  four  years;  condition  fair.  Oedema  of  the 
lungs;  degeneration  myocardium;  hoenioglobinaemia ; haemoglobi- 
nuria  ; general  pigmentation,  due  to  tryjian-blue  injection ; absence  of 
spleen  (splenectomized) . 

Liver. — Markedly  swollen;  on  the  surface  several  bright  dark  red 
mull>err.T-like  nodules  can  be  made  out,  well  circumsrcibed  and  easily 
differentiated  from  the  brown  liver  tissue.  These  nodules  are  aliout 
1 to  2 cm.  in  diameter,  and  also  occur  in  the  substance  of  the  liver 
tissue.  The  liver  lobules  show  yellow-brown  i)ignientation  in  the 
])eriphery.  The  consistence  of  the  liver  is  reduced  and  it  is  more 
friable. 

Cause  of  J)eatli. — Acute  piroplasmosis. 

.1//C/-  oscopical  A ppearances . 

driver. — Good  deal  of  bloo.d  and  cellular  elements  in  the  intra- 
lobular cajiillaries.  They  ai)pear  widened  and  the  columns  of  liver 
cells  atrophied.  The  periphery  of  the  lobules  also  show  a good  deal  of 
cellular  infiltration.  Some  lobules  show  the  presence  of  a good  deal  of 
fat,  whereas  in  a limited  number  of  lobules  there  is  a slight  necrosis 
affecting  a limited  number  of  liver  cells  around  the  central  vein. 
Eairly  well-marked  haemosiderosis  associated  with  the  stern  cells. 
In  places  Glisson's  capsule  shows  the  accumulation  of  round  cells. 

In  the  nodule  there  is  a system  of  blood-vessels  and  associated 
with  its  walls  are  reticulo-endothelial  cells  showing  well-marked  hae- 
mosiderosis. There  is  also  a good  deal  of  yellow-brown  granular  j)ig- 
nient  present.  Some  of  the  sections  of  the  nodules  seen  in  the  liver 
show  lymphoid  tissue  collected  into  well-circumscribed  follicles.  In 
some  nodules  three  to  four  such  follicles  can  be  identified. 
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Kidneys. — Ilaemog'lobinaenna  and  haemosiderosis. 

Myocardium. — A nuniher  of  sarcosporidia  seen  and  fairly  well- 
marked  fatty  (diano'es  present. 

Lymph  Gland. — Note  tlie  boarding  of  trypan-blue  granules 
associated  with  tbe  reticulo-endotbelial  cells. 

Lunys. — Hyperaemia  and  oedema,  and  fairly  extensive  baemo- 
siderosis. 

Bone  Marrow  in  Kih. — Sections  not  very  satisfactory,  but  no 
formation  of  lymplioid  follicles  detected. 

SHEEP  10944:  SPECIMEN  77G5. 

History. — 11.5.25,  splenectomized  ; IG.7.25,  relapse  of  anapla.s- 
niosis;  21.2.28,  died  unexpectedly  in  tar  application  experiment. 

Bust-mortem. — (jeneial  adiposity;  multiple  fat  necrosis;  extra- 
vasations and  petecbiae  epicardium ; degenerative  cbanges  in  kidneys; 
absence  of  sjtleen  (si)lenectomized). 

Liver. — Enlarged,  slight  yellow-grey  colour,  a few  dark  reddisli 
areas  present  in  tbe  parietal  surface  of  tbe  liver.  ( )n  section  these 
are  found  to  extend  into  tbe  substance  of  tbe  liver  and  are  aboixt  2 mm. 
in  diameter;  rest  of  tbe  liver  substance  is  soft  and  friable;  lobulation 
distinct.  A very  few  of  tliese  dark-red  nodules  present  in  tbe  liver 
substance. 

Cause  of  Death. — Extensive  fatty  cbanges  in  tbe  liver,  probably 
sequel  to  application  of  tar  to  tbe  skin. 

.1/ icroscopical  Appearances. 

Liver. — Here  and  there  associated  with  (Hisson’s  cairsule  are  a 
few  well-circumscril)ed  nodules,  made  up  of  a delicate  connective 
tissue  stroma  and  a large  amount  of  blood,  which  lie  in  endothelial 
lined  channels.  Interspersed  in  this  stroma  are  large  cells  wliicb 
contain  a brownish  granular  pigment  in  clusters.  Here  ami  there 
ill  this  nodule  well-developed  lymphoid  follicles  can  be  made  out. 
Tbe  pigment  referred  to  above  is  baemosiderin  and  is  jiresent  in  large 
amounts.  In  tbe  liver  tissue  itself,  there  is  a very  little  baemosiderin 
Jiresent  in  a few  lobules  surrounding  tbe  nodule,  whereas  tbe  rest  of 
the  liver  tissue  shows  no  jiigment.  Tbe  baemosiderin  in  tbe  nodule  is 
in  tbe  form  of  blobs.  With  tbe  Gieni,sa  stain  these  cells,  with 
pigment,  embedded  in  tbe  stroma  of  tbe  nodule,  resemble  stern  cells, 
and  in  them  tbe  remains  of  erythrocytes  can  definitely  be  made  out  in 
all  stages  of  disintegration,  from  recentlv  jibagocvted  ervtbrocvte^s  of 
the  usual  size  to  mere  pigment  granules.  Tbe  rest  of  tbe  liver  tissue 
shows  a certain  amount  of  fatty  infiltration. 

Kidneys. — Fairly  extensive  fatty  inbltration,  esjiecially  in  tlie 
tubules  of  tbe  cortex. 

.Myocardium. — SboAvs  a moderate  amount  of  fatty  inbltration. 

Banc  teas. — No  (diangcs  seen. 

hymphatic  Gland. — Slight  antbiacosis  and  byiieraemia. 

Lunys.- — Here  and  there  in  tbe  aheolar  walls  are  dark  greyish- 
brown  pigment  masses  (tar). 
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SHEEP  8428:  SPECIMEN  8231. 

/fisforij. — 3.7.24,  splenectoniized ; 11.7.24,  relapse  of  ana])las- 
luosis ; 19.7.28,  killed,  no  sio-irs  of  ill-health.  A few  Gonderia  in  the 
blood. 

Post-mortem. — 19.7.28,  merino  hamel,  aged,  condition  good; 
aspirated  blood  in  both  Iniigs  ; multiple  haemo-lymphoid-like  nodules 
in  the  liver  and  associated  with  the  capsule,  where  they  appear  as 
reddish-purple  circumscribed  areas,  varying  in  size  from  a pin’s  head 
to  those  about  1 cm.  in  diameter;  they  have  a fleshy  appearance  and 
are  raised  above  the  cut  surface  of  the  liver  substance.  These  nodules 
reveal  in  their  substance  lymphoid  follicles  as  greyish-white  trans- 
})arent  circumscribed  masses.  Their  number  varied  according  to  the 
size  of  the  nodule.  In  the  smaller  ones  only  one  follicle  could  be 
identified ; absence  of  the  sjileen  ; adiposity. 

Cause  of  Death. — Killed  in  order  to  ascertain  whether  the  above- 
described  nodules  were  present  in  a clinically  healthy  animal. 

M icroscopical  Appearanees. 

Jjirer. — With  Sudan  III  numerous  small  droplets  are  seen  evenly 
dispei'sed  over  the  whole  section;  in  the  intralobular  vessels  the 
reticulo-endothelial  cells  stand  out  more  prominently  as  bluish 
streaks.  The  contour  of  the  lobules  is  not  regular,  due  to  the  accumu- 
lation of  cellular  elements,  mainly  of  the  lymphoid  type,  in  Glisson’s 
capsule.  There  is  no  proliferation  of  bile-duct  epithelium.  In  places 
these  cell  accumulations  in  Glisson’s  capsule  assume  the  character 
and  dimensions  of  lym])hoid  follicles. 

In  the  nodules  seen,  there  is  a system  of  blood-vessels  which  are 
associated  with  cells  ])robahly  of  the  reticulo-endotlielial  .system. 
These  nodules  are  well  defined,  but  not  encapsulated.  The  .sy.stem  of 
blood-vessels  is  not  demarcated  from  the  liver  substance.  With  the 
berlin  blue  stain,  a large  amount  of  haemosiderin  is  found  to  be 
present  in  the  liver  cells.  This  is  esi)ecially  prominent  in  those  cells 
near  the  })eri])hery,  and  also  in  liver  cells  around  the  nodule  where 
they  .stand  out  prominently  as  a fairly  broad  zone. 

Extensive  haemosiderosis  is  also  j)re.sent  in  the  nodule,  and  seems 
to  be  as.sociated  with  cells  probably  of  the  reticulo-endothelial  type. 
In  ])laces  the  periphery  of  the  nodule  shows  the  presence  of  a number 
of  maci’ophages  containing  ])igment.  In  the  nodules  numerous  short 
narrow  tubule-like  rods  form  a .sort  of  network.  They  stain  inten- 
sivelj"  with  berlin  blue.  Associated  with  these  structures  are  giant  cell 
formatioijs  of  the  foreign  body  type,  wliich  are  arranged  in  the  form 
of  a circle,  surrounded  by  round  cells.  With  Giemsa  these  rods 
stain  light  green,  and  give  the  impression  that  they  are  made  up  of 
“ degenerated  ” tissue  fibres. 

Very  chaiacteri.stic  in  these  liver  nodules  are  the  formations  of 
lymphoid  follicles,  each  with  a germinal  centre.  These  follicles  can 
in  no  way  be  distinguished  from  those  observed  in  haemo-lymph 
glands.  These  follicles  are  in  no  way  associated  with  a haemosiderosis. 

Kiihiei/. — Here  and  there  the  convoluted  tubules  show  a granular 
haemosiderosis  in  the  epithelium. 
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Jahi(). — 111  places  the  capillaries  contain  a ockx]  deal  of  blood. 
'I'liere  is,  associated  with  the  capillary  walls,  a well-marked  haemo- 
siderosis. 

M ijucard iu m , Central  yeirouii,  Tuiujue,  Adrenal. — No  specific 
changes  seen. 

Bone  Marroie. — Note  the  ( liaracteristic  formation  of  definite  lym- 
phoid follicles,  like  those  seen  in  the  haemo-lymph  gland.  The  bone 
marrow  can  be  distingnislied  from  the  latter,  however,  by  the  presence 
of  megakaryocytes  and  jirecnrsors  of  leucocytes  and  erythrocytes. 

Lijinph  (rland.'t  I and  //. — The  lymiihoid  follicles  are  jirominent, 
es]iecially  so  towards  the  medulla.  The  so-called  “ germinal  centres  ” 
also  stand  out  prominently.  Mo  haeniosiderosis  detected  in  the  sinus 
cells. 

II aeino-l ij ni ph  (Hand. — The  distribution  of  folli(des  and  sinuses 
containing  a good  deal  of  blood  is  very  similar  to  the  nodules  seen  in 
the  liver.  Even  the  isolated  patches  of  short  broken  rod-like 
structures,  staining  intensively  with  berlin  blue,  and  referred  to  in  the 
nodulevs  of  the  liver,  were  also  detected  in  the  haemo-lymph  glands, 
(liant  cells  were  also  ])resent.  The  distribution  of  baemosideiin  was 
also  more  or  less  the  same. 

(tOAT  8d04:  SPEfTMEM^  82d0. 

Ilisfarij. — 80.5.24,  si)lenectomized  ; 24.11.24,  reaction  of  anaplas- 
niosis;  19.7.28,  killed.  Showed  no  signs  of  ill-health. 

Fosf-inurtein. — 19.7.28,  condition  very  good;  ewe;  aged;  adi- 
posity ; the  liver  revealed  through  the  capsule  several  discrete  circum- 
scribed nodules,  up  to  the  size  of  a split-pea,  dark  red  in  colour;  about 
half  a dozen  detected;  they  have  a fleshy  consistence,  with  a mulberry- 
like surface.  These  nodules  also  showed  the  presence  of  circumscribed 
transparent  greyish-white  lymphoid  masses. 

Caii.fe  of  Death. — Killed  in  order  to  demonstrate  tlie  i)iesence  of 
the  above-described  nodules  in  the  liver. 

.1/ ieroxeopieal  A ppearanees . 

Liver. — Well  formed  nodules,  circumscribed,  and  each  contains 
three  to  tour  well-detined  and  developed  lymj)hoid  follicles.  Smaller 
lymphoid  masses  are  aiianged  in  the  form  of  strands.  The  lest  of 
the  nodule  is  made  up  of  a system  of  blood  sinuses,  but  is  not  j>resent 
to 'such  large  extent  as  the  lymphoid  tissue.  Associated  with  the  walls 
of  the  sinuses  are  masses  of  a dark  yellow-brown  granulai'  pigment  in 
clumps.  In  this  case  no  other  accumulations  of  cells  seen  in  connec- 
tion with  Glisson’s  capsule.  With  the  berlin  blue  stain  not  mmdi  hae- 
mosiderin  present  in  tlie  liver  substance,  whereas  the  nodules  reveal 
haemosiderin  in  tlie  form  of  clunijis.  These  clum])s  vary  from  a 
conglomeration  of  a few  granules  to  large  masses.  With  the  (liemsa 
stain,  well-marked  and  well-defined  erythrojihagocytosis  can  be  made 
out  in  what  look  like  reticulo-endothelial  cells. 

Ilaeino-I  ij  in  /)h  (Hand. — A few  well-defined  lymjihoid  folliides 
occur  around  the  iierijihery  of  the  gland.  A good  deal  of  blood  in 
the  sinuses  of  tlie  medulla  of  the  gland. 
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Kidneij. — Slight  liyperaemia,  especially  in  the  medulla.  Xo 
haemosiderin  detected. 

M jucardium,  Thi/roids,  Centra]  Sercous  Susteni,  Hypophijsisy 
Adrenal,  Tongue,  and  Intestines. — Xo  specific  changes  seen. 

Jjungs. — Hyperaeniia  and  haeinosiderosis. 

Liliniih  (jJand  /. — Well-marked  hrovn  granular  j)igmentation 
associated  with  the  sinus  cells.  A large  proportion  of  this  pigment  is 
haemosiderin. 

L/jinph  (rland  //. — Same  as  I,  except  that  the  hoemosiderin 
a])pears  in  clumps. 
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Fig.  1. 

Specimen  No.  8055.  Portion  of  liver  of  bovine — natnial  size, 
haemo-lyinphoid-like  nodules  seen  through  the  capsnia  of 


Note  innltiple 
the  liver. 
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Fig.  2. 

Specimen  No.  8055.  Portion  of  liver  of  bovine — natural  .size.  Note  the  multiple 
liaemo-lyinphoid-like  nodules  in  tlie  sub.stance  of  the  liver. 
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Fig.  3. 

Siieciinen  No.  8186.  Portion  of  liver  of  liovme— natural  size.  Note  the  multiple 
haemo-lymphoid-like  nodules  in  the  liver  .suhstance.  Some  of  these  are 
distinctly  raised  above  the  level  of  the  liver  tissue. 
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Fig.  4. 

Speciiiien  No.  7765.  Liver  of  sheep  (imi}i;nified  15  X).  Shows  the  presence  of 
newly-formed  haemo-lymphoid-like  nodnle,  not  demarcated  from  tlie  liver 
substance  hy  a capsule. 


Fig.  5. 

Specimen  No.  7765.  Livei'  of  sheep  (magnified  31)  X).  Shows  the  presence  of 
newly-tormed  haemo-lymphoid-like  nodule,  not  demarcated  from  the  liver 
substance  by  a capsule. 
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Fig.  6. 

Specimen  No.  8230.  Liver  of  .sliee]j  (magnified  8 X).  'Well-marked  circum- 
scribed haemo-lvmphoid-like  nodule  in  the  liver  .substance,  showing  well- 
marked  lymphoid  follicles  and  strands  of  lymphoid  tissue.  Also  note  that 
the  nodule  is  not  well  encapsulated  in  places,  but  projects  into  the  liver 
substance. 


Fi<;.  7. 

Specimen  No.  78o2.  Liver  of  bovine  (magnified  8 x).  Shows  a newly-lormed 
haemo-lymphoid-like  nodule  in  tlu'  liver.  Note  the  greyish-white  lymi)hoid 
strands  in  this  nodule. 
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Fig.  8. 

Specimen  No.  8230.  I.iver  of  slieej)  (magnified  1!)  X).  Well-marked  circnm- 
scrihed  haemo-lymplioid-like  nodule  in  the  liver  suhstance,  showing  well- 
marked  lymphoid  follicles  and  strands  of  lymphoid  tissue. 


Fig.  9. 

Specimen  No.  S2.30.  Liver  of  sheep  (magnified  15  x).  Shows  the  jiresence  of  a 
wcll-formeil  lymphoid  follicF  in  a part  of  a haemo-lymiihoid  nodule  of  Ihe 
liver  suhstance.  Part  of  a liver  is  also  shown.  It  will  he  seen  that  the 
nodule  lilends  with  the  liver  tissue  without  any  definite  line  of  demarcation. 
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Fig.  10. 

Specimen  No.  82.31.  Haemo-lymph  gland  of  a goat  (magnified  15  X).  Note  the 
distrihution  and  character  of  the  lymplioid  tissue;  also  the  rest  of  the 
substance  of  tliis  gland.  It  will  he  .seen  that  it  resembles  those  haenio- 
lymphoid-like  nodules  seen  in  the  livers  of  ruminants,  especially  iu  the 
case  of  the  sheep  and  goat. 
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Fig.  11. 

Specimen  No.  8230.  Liver  of  Slieej).  (Magnified  38  X.)  Note  the  presence  of 
the  liaenio-lyin]dioid-like  nodule  in  the  -substance  of  the  liver.  This  shows 
the  ])resence  of  three  well-formed  lymiihoid  follicles.  In  the  rest  of  the 
nodule  the  presence  of  haemosiderin  granules  can  he  noted  as  black-stained 
structures  in  the  tissue.  This  is  a photograph  of  a section  stained  accord- 
ing to  the  Berliner  Blue  method. 
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Fig.  12. 

Specimen  Xo.  8230.  Ijiver  of  slieep  (magnified  8.3  X).  Showing  i)re.sencc  of  a 
haemo-lymphoid-like  nodide.  These  are  liaemosiderin  grannies,  and  it  will 
he  noted  that  they  are  onl.v  present  in  the  nodule  and  not  in  the  liver 
suhstance,  which  is  also  shown  in  part  of  the  section.  The  nodule  is 
demarcated  from  the  liver  suhstance  by  a well-defined  capsule. 
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Fig.  13. 

Specimen  No.  8230.  Fiver  of  sheep  (magnified  83  X).  Shows  part  of  a liaemo- 
lymphoid-like  nodule,  demarcated  from  liver  tissue  by  a filcrous  capsule. 
The  haemo-lymi)lu)id-like  nodule  shows  the  presence  of  halt  a follicle,  and 
in  the  rest  of  the  substance  of  tlie  nodule  are  hlack-.staiiied  granules,  due 
to  the  presence  of  liaemosiderin.  I’he  section  was  stained  according  to  the 
Berliner  Blue  method. 
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Fig.  14. 

Specimen  No.  {■1231.  Liver  of  goat  (magnified  135  X).  Note  part  of  a liaemo- 
lymplioid  nodule  together  vvitli  parts  of  two  liver  lohule.s.  4'lie  nodule  i.s 
not  demarcated  from  the  liver  substance  hy  a fibrous  capsule.  In  the  nodule 
there  is  a well-formed  lymi>hoid  follicle.  Note  the  peculiar  Iniemosideriu 
pigmentation,  referred  to  in  the  ti'xt. 
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Fig.  15. 

Specimen  No.  8231.  Section  of  tlie  lione-marrmv  of  a rib  of  splcnectomized 
sheep  8428.  iVIagnified  2fK)  X.  Note  the  presence  of  a well-formed  lymphoid 
nodule,  of  which  there  were  many  present  in  this  section. 
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Fig.  J6. 

Specimen  No.  8231.  Section  of  an  haemolymph  gland  of  splenectoniized  sheep 
8428.  Magi'.ified  350  x.  Stained  Beriin  Bine.  Note  the  presence  of  the 
stained  strands  lying  crossed.  (See  addendum.) 
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Specimen  No.  8281.  Section  ot  an  liaemolyniphoid-like  nodule  in  the  liver  of 
si)lenectoniized  sheep  8428.  Magnified  2o()  X.  Berliner  Blue  stain.  Note 
the  presence  of  the  stained  rods  and  those  encircled  by  foreign  body  giant 
cells.  (See  addendum.) 
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15th  Annual  Report  of  the  Director  of  V eterinarij  Services, 
Union  of  South  Africa.  October,  1029. 


Are  the  Lesions  of  Jaagsiekte  in  Sheep  of  the 
Nature  of  a Neoplasm  ? 


]}y  G.  DP]  KOCK,  M.K.C.V.S.,  Dr.Med.Vet.,  ]).Sc.,  Sub-Director 
of  Veterinary  Services,  ( imlerstepoort. 


The  patlioloo-y  of  Jaagsiekte  in  sheep  lias  been  studied  by  Mitchell 
(1915)  and  Cowdry  (1925).  According  to  Mitchell,  jaagsiekte  is 
essentially  a (dironic  catarrhal  . characterized  by 

tlie  presence  of  lymphoid  follicles,  whi'di  .-^how  a marked  tendency  to 
infiltrate  the  surrounding  tissues  . . . these  may  develop  in  connec- 
tion with  the  bronchi  or  in  the  interalveolar  tissue  . . . there  is  also 
a bronchojmeumonia,  interstitial  fibroid  changes,  bronchitis,  and 
jieribronchitis  ...”  Mitchell  found  considerable  variability  in  the 
occurrence  of  jiroliferations  of  the  bronchi,  and  in  a total  of  fifteen 
cases  he  described  the  proliferations  as  very  marked  in  two,  well- 
marked  in  three,  present  in  two,  not  marked  in  two,  not  apparent  in 
one,  absent  in  two,  while  in  the  remaining  three  he  made  no  comment 
regarding  their  presence  or  absence. 

Cowdry  is  of  opinion  that  the  lungs  of  South  African  sheej),  in 
a district  in  which  jaagsiekte  is  ai)])earing,  differ  from  those  of  normal 
American  sheej) ; ” . . . the  most  significant  difference,  however, 

centres  in  the  interalveolar  tissue,  which.,  in  about  85  per  cent,  of 
the  animals,  is  definitely  thickened  beyond  the  range  of  A'ariatioii  in 
this  direction  observed  in  American  sheep  . . . the  thickenings  begin 
with  engorgement  of  the  alveolar  capillaries  and  accumulation  of 
macrophages  and  of  lymphocytes  . . . many  of  the  macrophages  jiass 
into  the  alveolar  luniina  and  assume  the  appearance  of  tyjiical 
epithelioid  cells  . . . these  infiltrative  and  exudative  changes  are 
priinartj  to  the  epitfielial  ])roliferations,  which  always  arise  in  tissues 
modified  in  this  way  ...” 

It  is  important  to  note  that  the  material  collected  by  Cowdry 
for  the  study  of  lung  tissue  came  from  the  following  groujis  of 
sheej) ; — 

(«)  Known  jaagsiekte  cases; 

(5)  88  sheep  whicli  died  from  bleeding  in  the  preparation  of 
blue-tongue  vaccine.  These  sheep  came  from  a flock  in 
which  jaagsiekte  was  occuning  from  time  to  time; 

(c)  as  controls,  six  sheep  which  died  from  heartwafer. 

In  order  to  verify  Cowdry’s  statements  re  the  changes  obseived 
in  the  interalveolar  tissue  of  the  lungs  of  »Soufli  African  sheej), 
material  from  clinically  I'.ealth^  sheep  from  various  cenircs  was 
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collected  and  studied.  Mitchell’s  reference  to  the  part  played  by  the 
lymphoid  tissue  was  also  considered,  and  the  possibility  that  Mitchell 
may  have  included  under  jaag'siekte  cases  of  some  other  specific  luno- 
disease  of  sheep. 

In  order  to  obtain  more  information  on  various  points  raised 
by  Mitchell  and  Cowdry  in  their  studies  of  jaagsiekte,  the  writer  set 
out  to  investigate  the  following  points : — 

(1)  Do  the  lungs  of  sheep  from  infected  areas  show  the  changes 
which  Cowdry  maintains  constitute  the  primary  lesions? 

(2)  Can  the  “ proliferations  ” of  the  respiratory  epitlielium 
be  regarded  as  primary  and  of  the  nature  of  a neoplasm? 

(d)  \Vliat  is  tlie  significance  of  the  lymphoid  “ hyperplasia  ” 
in  the  lung,  referred  to  by  Mitchell,  and  was  he  in  all 
instances  dealing  Avith  one  and  the  same  disease? 

(1)  The  Pbimary  Lesions  of  Jaagsiekte. 

CoAvdry  states  tliat  of  the  38  sheep  Avhich  were  utilized  for  the 
])ieparation  of  blue-tongue  vaccine,  and  Avhiidi  before  death  did  not 
exhibit  noticeable  symptoms  of  jaagsiekte,  four  at  autopsy  showed 
distinct  lesions  characterized  by  A'ariable  degrees  of  epithelial 
proliferation.  Very  distinct  differences  Avere  noted  by  him  betAveen 
the  pulmonary  tissue  from  the  sheej)  in  the  middle  Avest  of  Anieiica, 
and  that  from  the  South  African  sheep,  themselves  ajiijarently  free 
from  the  disease,  but  coming  from  flocks  in  Avhiidi  the  disease  Avas 
certainly  enzootic.  The  changes  in  the  lungs  of  the  South  African 
.sheep  centre  in  the  interalveolar  tissue  referred  to  aboA^e. 

It  should  be  pointed  out  that  it  is  not  correct  to  comdude  that 
the  38  South  African  sheep,  among.st  Avhich  CoAvdry  found  lesions  in 
13,  came  from  the  same  Hock.  During  the  period  that  these  sjiecimens 
were  collected  by  (’oAvdry  at  ( Inderstepoort,  about  2,01)0  sheep  passed 
th.rough  the  Institution  foi'  the  prejiaration  of  blue-tongue  A’accine, 
and  these  sheep  did  not  all  come  from  the  same  farm.  They 
undoubtedly  came  from  different  flocks,  in  some  of  Avhich  jaagsiekte 
was  jirobably  present,  Avhile  in  others  the  disease  Avas  not  occurring 
at  all.  iMoreoA’er,  it  should  be  remembered  that  these  shee])  from 
AAdiich  (’oAvdry  collected  sjiecimens  Avere  not  clinically  healthy,  but 
shoAved  reactions  of  blue-togne,  and  Avere  accidentally  bled  to  death 
for  A’accine  purposes. 

A large  number  of  lungs  Avere  collected  by  the  Avriter  from 
clinically  healthy  sheej).  Some  of  these  came  from  knoAvn  jaagsiekte 
areas  (e.g.  TAveesj)ruit),  Avhile  others  Avere  from  centres  Avhere  jaag- 
siekte had  not  yet  lieen  diagnosed. 

Imng  s})ecimens  from  clinically  healthy  sheej)  from  the  folloAving 
centres  Avere  studied  : — 

Cape  l*forincc. — Tarkastad  (7123);  Colesberg  (712b,  7131, 
7132);  SteA’usburg  (7127);  (Iradock  (7128);  Kimberley 
(7129). 

Orauqe  Free  State. — Lindley  (7122);  Winburg  (7125);  Twee- 
spruit  (7398,  7409,  7424,  7488,  751ti,  8091,  8109,  8183, 
8319,  8382,  8454,  8561). 

TransvaaJ. — Potchefstroom  (7121);  Standerton  (7130);  \ olks- 
rust  (7516). 
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A large  number  of  lung  specimens  from  Oiulerstepoort  sheep 
returned  from  Tweespruit  ami  killed  at  the  Pretoria  Abattoir  were 
also  examined. 

'I’lie  lungs  in  all  animals,  killed  by  cutting  the  throat,  showed  the 
blood-vessels  in  the  alveolar  walls  to  contain  a large  amount  of  blood. 
As])irated  blood  was  usually  present  in  some  of  the  alveoli.  It  was 
found  that  this  filling  of  the  cai)ilaries  with  blood,  sometimes  to  a 
marked  extent,  also  occurred  in  clinically  healthy  horses,  dogs, 
bovines,  etc.,  killed  for  the  piirpose  of  collecting  specimens  for 
histology.  It  will  be  very  difficult  in  some  of  these  sections  to  say 
whether  the  hypeiaemia  was  actually  due  to  disease  or  not.  From 
these  remarks  it  will  be  realized  that  the  local  congestion  of  the 
alveolar  capillaries  as  a first  stage  in  the  formation  of  i)riniary  lesions 
could  not  be  stiessed  to  the  extent  as  accepted  by  Cowdry. 

'I’he  interalveolar  infiltrations  with  macrophages  and  lympho- 
cytes, and  the  penetration  of  the  former  in  large  numbers  into  the 
alveolar  luniina,  could  not  be  substantiated  in  the  lung  sections  of 
clinically  healthy  sheep  from  known  infected  areas.  Xothing 
coni])arable  with  the  j)hotographs  occurring  in  Cowdry’s  paper  was 
observed  in  the  writer’s  sections. 

It  would  appear,  therefore,  that  the  pai)illiform  proliferations,  so 
characteristic  of  jaau'siekte,  are  !io1  associated  with  the  “ primary 
lesions  ” as  descril)ed  by  Cowdry.  The  writer  managed  to  obtain  cases 
of  jaagsiekte  in  such  early  stages  where  proliferation  had  occurred 
without  the  presence  of  the  infiltration  of  the  interalveolar  tissue 
with  macroi)hages  and  lymphocytes. 

:\i  ore  detailed  information  and  discussion  of  these  early 
proliferations  seen  in  jaagsiekte  will  be  given.  The  conclusion 
arrived  at  by  the  writer  was  that  these  proliferations  were 
undoubtedly  of  the  natui'e  of  a neo])lasm.  This  was  most 
characteristically  borne  out  in  three  sheep  with  definite  jaagsiekte 
proliferations,  i.e.  adenomata,  which  caused  no  sign  of  ill-health, 
and  in  which  there  was  no  complication  of  pneumonia. 

The  significance  of  the  presence  of  foreign  matter  seen  in  many 
lung  sections  of  sheep,  some  from  probable  non-jaagsiekte  centres,  is 
being'  further  investigated.  The  presence  of  cells  with  sudan  III 
stained  granules,  associated  with  the  alveolar  walls,  should  be  men- 
tioned here.  It  was  present  in  almost  every  lung  examined.  In 
some  instances  as  many  as  20  such  cells  could  be  counted  in  the  walls 
of  a single  alveolus.  The  granules  were  more  or  less  of  a regular 
size  and  appearance,  and  their  colour  varied  from  an  intense  brick- 
red  to  a dark  brown.  According  to  Fried  (1928),  pliysiologic 
investigations  suggest  that  the  lungs  play  a role  in  the  metabolism 
of  lipoids.  This  ({uestion  is  also  being  studied. 

(2)  The  Signiek  ance  oe  the  Eeithelial  Pkolieekations  in 
Jaagsiekte. 

According  to  Cowdry,  the  first  indii'ations  of  irregular  growl li 
consist  of  the  enlargement  and  multiplication  of  cells  bordering  a 
portion  of  the  lumen  of  an  alveolus  . . . the  cells  may  assume  a 
papillomatous  arrangement.  That  they  are  actually  of  alveolar 
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origin,  and  are  not  merely  enlargements  of  the  usual  cubical  cells 
situated  at  the  point  of  termination  of  a bronchiole,  was  proved  . . . 
the  fact  was  revealed  that  they  are  in  continuity  on  all  sides  with 
flattened  alveolar  epithelium. 

In  the  material  examined  by  the  writer  the  first  indication  of 
an  alteration  in  the  very  earliest  lesions  is  the  linear  increase  of 
cubical  cells,  i.e.  multiplication  of  cubical  cells  on  the  wall  of  the 
alveolus.  Tliis  leads  to  a bulging  of  the  alveolus  into  the  lumen, 
and  papilliform  formation.  These  multiplying  cubical  epithelial 
cells  can  easily  he  picked  out  in  a section,  and  from  then  onwards  all 
gradations  can  he  identified  to  well-formed  paj)illomatous  formations. 

The  (question  arises  whether  the  cubical  cells  formed  are  of  the 
nature  of  a metaplasia  of  flattened  alveolar  e])ithelium,  or  a multi- 
])lication  of  ])re-existing  cubical  epithelium.  With  reference  to  this, 
various  j)oints  of  ini])ortance  about  the  histology  of  the  lung  may  he 
briefly  referred  to.  According  to  Szymononicz  (1921),  the  lining  of 
the  respiratory  tissue  shows  the  following  changes  at  various  levels  : 
hromdiioles : cylindrical  epithelium  with  cilia;  bronchioles  respira- 
torius  : ei)itiielium  reduced  in  height  and  no  cilia  ])resent;  the 

alveolar  ])assage,  the  infundibula  (atria),  and  the  alveoli  j)ossess  a 
basal  membrane,  a cai)illary  network,  connective  tissue  and  elastic 
fibres.  . . . 

According  to  Schiifer  (19Ki),  the  alveoli  are  lined  by  large 
irregular  flattened  cells  which  form  an  extremely  delicate  layer, 
se])arating  the  blood  capillaries  from  the  air  within  the  alveoli. 
Amongst  the  flattened  cells  are  groujis  of  smaller  and  thicker  (cubical) 
ejiithelial  cells.  . . . iSchaft'er  (1922)  maintains  that  the  res])iratory 
epithelium  which  lines  the  alveoli  shows  in  adults  two  tyxies  of  cells: 
large  thin  plates  without  nuclei,  and  in  between  these,  single  or 
island-like  groups  of  small  iiolyliedral  to  cubical  cells  with  nuclei. 

Is  it,  therefore,  necessary  to  assume  a x)rocess  of  meta|)lasiaf  Is 
it  not  more  probable  that  proliferations  affect  the  cubical  cells  in  the 
alveolar  walls  referied  to  above f These  are  the  cells  in  i)ossession  of 
a nucleus  and  able  to  ])ioliferate  actively  if  stimulated.  Sections 
have  been  studied  in  which  these  ])ax)illiform  formations  also  affect 
bronchioles.  This  epithelium  then  assumes  a columnai'  a])pearance 
without  cilia  (see  figures).  We  therefore  agree  with  ('owdry,  viz., 
that  the  hromdiiolar  e])ithelium  also  contributes  to  these  adenoma-like 
formations,  which  may  sometimes  assume  laige  dimensions. 

From  the  material  studied,  it  would,  however,  appear  that  the 
majority  of  proliferations  arise  from  alveolar  epithelium.  These 
])apilliform  formations  grow  and  fill  up  the  si>ace  made  up  of  alveolar 
])assage,  atria,  and  alveoli.  In  this  way  multiple  circumscribed 
nodules  are  set  up.  Each  assumes  a more  or  less  regular  circum- 
scribed ai)Xiearance,  (levelox)ing  and  growing  into  a lobule  of  the 
lung. 

In  the  early  cases,  nodules,  i.e.  adenomata,  in  various  stages  of 
development  could  he  identified.  A number  of  fhese  nodules  may 
become  confluent  and  in  this  way  form  larger  nodules  (see  figures). 
The  lung  tissue  may  become  so  changed  by  these  develojiing  adeno- 
mata that  it  almost  resembles,  as  Cowdry  contends,  mammary  gland 
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udeiioina.  d’lie  older  jaa<>siekte  lesion, s may  he  associated  with  the 
presence  ot  a oood  deal  ot  stioina  together  with  lymphocytes  and 
hist  iocytes. 

The  ])la(|ue-like  masses  of  <>r()win<>'  cells  attached  to  the  inner 
wall  of  a hromdiiole,  described  hy  Cowdry,  have  also  been  .seen  in  the 
sections  studied  by  the  writer.  In  the  mamma  and  ovary  ])ure 
ei)itlielial  folds  are  formed  without  the  presence  ot  connective  tissue 
in  these  spiouts.  In  the  mateiial  studied  by  the  writer,  there  was 
no  evidence  of  metastasis  in  any  of  the  othei’  oi»ans  or  tissues. 

d'liese  adenomata  may  become  associated  with  an  acute  catarrhal 
pneumonia  (e.o'.  majority  of  the  'rwees])ruit  cases),  to  which  the 
animal  succumbs.  A numbei’  of  cases  become  comj)licated  with  an 
extensive  (diionic  catarihal  pneumonia  and  fibiosis.  This  process 
usually  invades  the  Iun<>‘  substance  from  the  ventral  to  the  dorsal 
aspect.  .Iaa<>siekte  foci  make  thei"  ai)pearance  in  the  lun<>'  tissue  as 
transparent,  ^reyis'h  white,  < ircumscribed  nodules,  almo.st  resemblin'^' 
lymphoid  follicles,  d’lu'se  nodules  inciease  in  number  and  size,  and 
together  with  the  j)neumonia  and  indurations,  which  follow  as  com- 
})lications,  foi'ui  hi-m,  dense,  very  resistant  ^leyish-white  consolidated 
j)ortions.  In  these  the  typical  jaao'siekte  foci  can  still  be  identified 
with  the  naked  eye.  Thsually  at  ])ost-mortem  lun<>’s  are  encountered 
in  which  two-thirds  of  the  lun^’,  i.e.  in  its  ventral  aspect,  has  been 
converted  into  a consolidated  mass,  whereas  in  the  dorsal  ])art  isolated 
jaao'siekte  nodules  can  still  be  identified  in  the  limp-  tissue  not  much 
altered.  'I'hese  nodules  are  moie  frecjuent  close  to  the  consolidated 
])oitions.  Above  these  consolidated  j)ortions  the  be.st  material  to 
demonstrate  jaapsiekte  foci  should  be  selected.  In  a few  instances 
necrosis  and  abscess  formation  were  i)iesent  in  the  consolidated  parts. 
Sometimes  these  hinp'  lesions  become  ftirther  complicated  by  a 
localized  adhesive  j)urulent  ])leuritis. 

In  the  majority  of  cases  studied  by  the  writer  the  ])iesence  of 
the  lymphoid  cell  accumulations,  referred  to  by  Mitchell,  was  not 
encountered.  This  will  be  more  fully  referied  to  below. 

The  ])roliferations  which  are  so  atypical  in  structure  invade  the 
apparently  normal  tissue  so  extensively  and  unrestrictedly  Avithout 
hope  of  lepression  that  it  would  seem  most  approj)riate  to  ascertain 
the  view  that  they  are  tiue  neo])lasnis,  which  are  complicated  by  a 
terminal  i)neumonia.  This  would  harmonize  with  the  a]>parent 
absence  of  a direct  causal  orpanism  in  the  lesion.  If  the  tumour 
theory  is  correct,  Ave  Avould  natuially  look  for  some  condition  av  Inch 
Avould  favour  tunioui'  foT'mation.  l)e  Kocdc  (1929)  fully  discusses  the 
hereditary  aspect  of  this  (question. 

'I’he  writer  had  some  difficulty  in  (*lassifyinp  these  jaap'siekte 
neo])lasms,  Avhich  clo.sely  resemble  the  i)ictures  p'iven  by  Muri)hy 
and  Sturm  (1925).  Accordinp-  to  them,  tumours  in  the  lunps  of  mice 
occur  as  small  Avhite  nodules,  either  single  or  multiple.  The  nodules 
are  pearly  Avhite,  varying  in  size  from  1 to  4 mm.  in  diametei'.  As 
many  as  fifteen  tumours  Avere  foAind  in  the  lungs  of  one  animal. 
According  to  the.se  authors,  the  cells  making  up  the  tomours  are 
fairly  lai’ge,  cubical  or  oA’oid  in  shape,  usually  lying  in  a single 
layer  on  either  side  of  a shied  of  stroma  . . . there  is  some  vai'iation 
in  the  density  of  the  tumour  and  in  the  amount  of  the  stroma,  but 
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tlie  general  histologic  type  is  uniform  ...  as  a rule  the  tiunoiirs  are 
sharply  demarcated  from  the  surrounding  lung  tissue  . . . the 
growths  are  identical  in  structure  with  those  desciibed  as  primary 
tumours  of  the  lung  in  mice  . . . they  have  been  variously  designated 
as  adeno-carcinoma,  papillary  cyst-adenoma,  adenoma  . . . however, 
judging  by  the  descriptions  and  published  illustrations,  there  is  hut 
little  vaiiation  amongst  them,  and  tliey  unquestionably  represent  a 
distinct  type  of  epithelial  tumour. 

According  to  Borst  (1922),  the  nearest  approach  to  the  lung' 
tumours  observed  in  jaagsiekte  are  those  cystoma-ovarii  papillare 
(described  by  him  on  ]>age  330),  especially  as  regards  the  microscopical 
picture,  viz.,  complex  labyrinth,  best  seen  in  a section  through  a 
cauliflower  . . . the  epithelial  columns  are  seen  in  rich  beautiful 
folds  . . . the  epithelium  everywhere  forms  a simple  layer  of  cubical 
or  cylindrical  cells. 

From  the  above  notes,  and  in  view  of  the  complete  absence  of 
metastasis  in  jaagsiekte,  and  the  way  in  which  the  neoplasms  are 
demarcated  from  the  lung  tissue,  and  in  which  epithelium  and 
connective  tissue  harmonize,  the  writer  is  inclined  to  regard  these 
neoplasms  in  jaagsiekte  as  of  the  nature  of  multiple  papilliform  cyst- 
adenomata. 

(3)  The  Significance  of  the  Lymphoid  Hyperplasia  and  other 
Proliferative  Changes  in  the  Lfngs  of  Sheep. 

As  pointed  out  above,  Mitchell  observed,  in  cases  of  jaagsiekte 
studied  by  him,  nodules  of  lymphoid  origin  disseminated  through  the 
affected  portions  of  the  lung  j)arenchyma,  and  occurring  chiefly  in 
connection  with  the  bronchi,  hut  also  found  isolated  in  the  alveolar 
network.  On  the  other  hand,  the  epithelial  proliferations  did  not 
occur  regularly  in  the  cases  studied  by  him.  He  states  that  in  some 
of  the  sections  examined  a condition  was  noted  in  wliich  it  would 
appear  that  proliferation  of  the  bronchi  had  taken  ])lace  . . . groups 
of  small  bronchial  tubes  could  he  seen  cut  across,  each  having  a thin 
fibrous  wall  . . . this  a])pea ranee  may,  however,  he  due  to  the  section 
of  a very  much  hypertrophied  mucous  membrane. 

A careful  examination  of  the  lungs  of  a number  of  clinically 
healthy  sheep  was  made,  and  it  was  characterized  by  the  almost 
complete  absence  of  lymplioid  tissue  in  the  lung.  ( )nly  now  and  then 
a cross-section  was  obtained  of  a lymphoid  follicle  associated  u’ith  a 
small  bronchus  or  bronchiole. 

In  the  great  majority  of  lungs  from  Tveespruit  sheep,  affected 
with  jaagsiekte,  there  was  also  a conii)lete  absence  of  lymphoid  tissue. 
In  a few  cases  a moderate  number  of  lymphoid  “ infiltrations  ” uas 
seen,  besides  the  tyjiical  jaagsiekte  lesions. 

On  the  other  hand,  in  a lunnher  of  cases  from  the  Experiment 
Station  at  (xraaff-Peinet,  lesions  Avere  identified  whicli  resembled 
those  described  by  Mitchell,  viz.,  (a)  an  extensiA^e  accumulation  of 
round  cells,  chiefly  of  tlie  lymphoid  series;  (h)  an  atypical  prolifera- 
tion of  hronchiolar  epithelium,  i.e.  not  similar  to  those  proliferations 
seen  in  the  jaagsiekte  sheep;  (c)  chronic  catarrhal  pneumonia,  and 
the  presence  of  giant  cell  formations  in  tlie  exudates,  jii'esent  in  the 
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him  ilia  of  1lie  alveoli  (see  fif^ure).  In  one  ease  some  of  the  sections 
revealed  a number  of  lymplioid  nodules,  some  of  these  showing)'  two 
and  Ihree  »erminal  centres  (see  figure).  The  prohahility,  therefore, 
is  that  in  Soutli  Africa  we  may  be  dealing-  with  two  specific  lun^' 
diseases  of  sheep. 

(i)  d’he  one  described  liy  Mitidiell,  and  of  which  the  writer  also 
obtaiiHMl  cases  from  the  ( i raaft'-lhdnet  Experiment  Station,  i.e.  a 
lun<>'  disease  (diaracterized  by  lymplioid  “ infiltrations  ” or  “ hyper- 
plasia ”(!''),  ajiparent  jiroliferative  cb.anges  of  the  epithelium  in 
jilaces,  and  an  indurative  (dironic  catarrhal  ])neumonia.  In  the 
(fraaft'-lleinet  cases  in  some  exudates  giant  cell  formations  were 
present.  Probably  it  is  this  disease  that  Mitidiell  was  able  to  transmit 
.so  readily,  d'hat  typical  jaagsiekte  adenomatous  lesions  may  have 
been  jiresent  in  some  of  bis  in-contact  experimental  cases  has  been 
shown  by  De  Koidv  to  be  most  likely,  due  to  the  fact  that  some  of  the 
sheej)  may  have  had  lesions  of  jaagsiekte,  seeing  fhaf  they  came  from 
a jaagsiekfe-infecfed  area  (Middelburg,  Cape). 

(ii)  Jaagsiekte  in  sheep  characterized  by  the  formation  in  the 
lung  of  multiiile  paiiilliform  cyst-adenoma,  comjilicated  by  a terminal 
acute  or  chronic  catarrhal  jmeumonia. 

It  would  ajipear  that  the  ]irogressive  pneumonia  in  sheep  of 
Montana  very  closely  resembles  the  disease  described  by  Mitchell. 
Marsh  (1!)2)2)  in  his  studies  found  that  the  jirincijial  (diange  is  the 
infiltration  of  the  walls  of  the  alveoli  with  small  mononuclear  cells 
and  a similar  iieribronchial  and  ])erivascular  infiltration  ...  in 
])laces  the  infiltration  is  so  extensive  that  the  lumina  of  the  alveoli 
are  completely  obliterated  ...  in  the  consolidated  i)ortions  of  the 
lung  tlieie  were  found  some  places  where  the  epithelial  cells  of  a group 
of  alveoli  had  changed  to  a cuboidal  type,  giving  the  appearance  of 
cross-sections  of  a mass  of  bronchioles  . . . giant  cell  formation  is 
found  in  the  cellular  exudate  in  some  cases. 

In  comparing  ^Montana  disease  of  sheej)  to  jaagsiekte  Cowdry 
maintains  that  the  ejiithelial  jiroliferation  is  usually  less  j)ronounced 
and  resembles  more  a benign  hyjierjilasia  . . . the  growth  is 
distinctly  less  invasive  and  less  neoj)lastic  in  ajijiearance.  Cowdry 
thinks  that  it  would  be  difhcult,  through  microscojhc  examination 
alone,  to  distinguish  the  lesions  of  McFadyean’s  (1920)  cases  of 
verminous  jineumonia  from  jaagsiekte.  It  would,  however,  a])j)ear 
that  the  lesions  described  by  McFadyean  are  again  different  to  those 
cases  studied  by  Mitchell,  esjiecially  in  resj)ect  of  the  following 
changes: — . . . (a)  comj)lete  desijuamation  so  that  in  some  alveoli 
not  a single  ej)ithelial  cell  remains  in  connection  with  the  wall  . . . 
(h)  alterations  of  sjiecial  interest  are  those  whicdi  entirely  transform 
the  a])j)earance  of  the  alveolar  ejdthelium,  and  thereby  the  asj)ect  of 
the  whole  lung  . . . i.e.  alveolar  ej)itheliuni  has  been  renewed  and 
the  cells,  instead  of  having  the  normal  sijuamous  oj'  endothelial 
form,  have  assumed  a j)lumji  cubical  sliaj)e  ...  in  three  oi'  four 
air-cells  there  is  an  incomj)lefe  lining  of  mibical  cells  and  in  another 
j)ortion  of  the  lung  tlie  air-cells  and  infundibula  have  acijuired  a 
comj)lete  lining  of  similar  cells  . . . (c)  in  moi'e  advanced  stages 
there  is  the  transformation  of  the  alveolar  ej)iilielium  in  certain  jiarts, 
Avhere  it  assumes  a high  columnar  form,  and  this  (diaiige  has  been 
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accompanied  by  a multiplication  which  found  a relief  in  the  formaTion 
of  ridges  or  villus-like  growths  projecting  into  the  alveolar  space  . . . 
a productive  process  ajipears  to  have  been  going  on  in  the  mucous 
membrane  leading  to  the  development  of  ingrowths  resembling  those 
formed  in  the  bile-ducts  of  a rabbit’s  liver  in  coccidiosis. 

From  the  above  notes,  and  the  character  of  the  lesions  as  shown 
in  hg.  4 of  McFadyean’s  article,  it  will  be  seen  that  probably  a 
different  process  is  involved  in  verminous  pneumonia,  namely,  a very 
extensive  desquamative  catarrhal  pneumonia.  The  productive 
changes  and  the  formation  of  villus-like  folds  associated  with  the 
mucous  membranes  are  of  a different  nature  to  those  seen  in  the 
l)ioliferative  changes  in  the  so-called  adenomata  of  jaagsiekte,  as 
described  by  the  writer. 

The  question  is  now  asked,  whether  one  finds  different  types  of 
“ regeneration  ” or  “ proliferation  ” of  res])iratory  epithelium  in  the 
lungs  of  sheep,  viz.:  — 

(1)  “ Kegeneration  ” of  respiratory  epithelium  of  a “ pro- 
ductive ” nature  associated  with  different  forms  of  chronic 
inhammations.  This  would  be  exemplified  in  the  form  of 
pneumonia  described  by  Mitchell,  the  progressive  jmeu- 
nionia  of  sheep  of  Montana,  and  verminous  pneumonia  as 
studied  by  McFadyean.  Jxaufmann  is  of  opinion  that  in 
chronic  fibrous  jineunionia  the  alveolar  epithelium  is  often 
associated  with  a multiplication,  i)artly  covering  the 
interalveolar  connective  tissue  masses,  the  epithelium 
becomes  thicker,  cubical  to  cylindrical,  and  form, 
especially  in  old  standing  cases,  glandular-like  irregular 
])roliferations,  which  may  give  a tumour-like  impression 
(like  the  beginning  of  an  adeno-carcinoma).  The 
mechanism  of  growth  here  is  maintained  as  the  direct 
induence  of  an  irritant,  which  is  res])onded  to  by  the 
tissues  as  long  as  the  irritant  continues.  Here  the  new 
growth  occurs  in,  and  adapts  itself  solely  to,  the  organ  or 
tissues  in  wliich  the  irritant  plays. 

(2)  “ Proliferation  ” of  respiratory  ei>it helium,  whicdi  is  of 
autonomous  character  and  seen  in  the  growth  of 
neoi)lasms. 

It  naturally  becomes  exceedingly  difficult  to  draw  a sharp  line 
l)etween  tumour  growth  and  certain  other  abnormal  excessive  localized 
hyperplasias  and  inflamniatory  tissue  proliferations  of  similar  api)ear- 
ances  and  behaviour,  which  stand  on  the  border  line  of  tumour 
growth. 

This  (question  of  regeneration  in  connection  with  respiratory 
epithelium  has  been  studied  experimentally  by  Young  (1928). 
Extensive  and  varied  metaplasia  of  the  serous  endothelium  of  the 
visceral  pleura  and  hyiierplasia  of  the  pulmonary  e})itheliuni  can  be 
produced  by  injecting  into  the  pleural  sac  a mixture  of  sudan  III 
and  sodium  cholate  in  olive  oil.  In  further  experiments  on  the 
production  of  hyperplasia  in  the  alveolar  epithelium  of  the  lung  of 
the  rabbit.  Young  (1!)28)  found  that  more  active  manifestations  of 
increased  cellular  activity  become  apiiarent  . . . the  cells  lining  the 
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mai'oiiial  alveoli  assumed  a cubical  form  . . . these  results  tended 
to  encoui'age  the  view  tliat  j)roliferative  pneumonia  were  dictated  by 
the  direct  action  of  the  bile-salts  upon  the  parent  cells.  . . . 

Some  of  these  exi)eriments  were  re])eated  on  sheep  by  the  writer. 
In  one  case  (specimen  <S77d)  a laifi'e  circumscribed  vesicle  formed  in 
the  lung’  substance  as  a I’esult  of  tlie  injection  of  the  sudan  Ill-sodium 
cholate  emulsion  directly  into  the  lung.  The  margins  of  the  vesicle 
showed  ])roductive  (dianges  and  the  formation  of  granulation  tissue. 
There  was  an  area  on  which  there  could  be  seen  a peculiar  type  of 
proliferation  of  the  ejiitlieliTim  whicli  was  not  at  all  of  the  nature  of 
those  observed  iu  jaagsiekte. 

These  ex])eriments  are  ])roceeding  and  a further  report  will  be 
published  later  ou. 


CoxclTsioxs. 

(1)  The  local  congestion  of  the  alveolar  cai)illaries  as  a stage  in 
the  foiination  of  primary  lesions  of  jaagsiekte  could  not  be  confirmed. 
Neither  could  the  ])reseuce  of  interalveolar  infiltrations,  etc.,  as 
primary  lesions,  be  substantiated  in  the  lung  sections  of  clinically 
healthy  South  African  sheep  from  known  jaagsiekte-infected  areas, 
and  those  still  believed  to  l>e  fiee  of  the  disease. 

(2)  Papilliform  “ j)roliferations  ” were  identified  in  the  vei’y 
early  lesions  of  jaagsiekte,  without  the  presence  of  interalveolar 
infiltrations. 

(d)  The  majority  of  the  papilliform  proliferations  arise  from 
alveolar  epithelium.  Pronchiolar  epithelium,  however,  also  contri- 
buted to  the  formation  of  papillamatous  nodules. 

(4)  In  view  of  the  structure  of  these  pai)illiforni  proliferations 
and  their  growth  without  hope  of  regression,  these  growths  are  most 
probably  true  neoplasms  complicated  by  a terminal  pneumonia. 

(5)  These  neoi)lasms  in  jaagsiekte  are  probably  of  the  nature  of 
multiple  papilliform  cyst-adenomata. 

(G)  All  gradations  of  developing  adenomata  have  been  studied. 
The  lung  tissue  often  becomes  so  changed  by  these  proliferations  that 
it  resembles  a mammary  gland  adenoma  very  closely. 

(7)  These  multiple  adenomata  of  jaagsiekte  become  complicated, 
either  with  an  acute  or  chronic  ])neumonia,  from  which  the  animal 
sooner  or  later  succumbs. 

(8)  The  jaagsiekte  nodules,  together  with  the  pneumonia  and 
fibrosis,  invade  the  lung  substance  from  the  cranio-ventral  to  the 
caudo-dorsal  aspect. 

(9)  The  jaagsiekte  foci  ot  the  nature  of  j)early  white  circuin- 
scrihed  nodules,  together  with  the  pneumonia  and  fibrosis,  foian  film, 
dense,  very  resistant,  greyish.-white  consolidations,  which  may  involve 
the  greater  part  of  the  lung. 

(10)  Above  the  consolidated  i)arts  of  the  lung  isolated,  well  cir- 
cumscribed jaagsiekte  adenomata  caTi  always  be  ideal  ified. 
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(11)  It  is  possible  that  in  South  Africa  there  may  be  two  specific 
lung  diseases  of  sheep,  viz.  : — 

(a)  a chronic  indurative  catarrhal  pneumonia  with  lymphoid 
hyperplasias  (?).  or  infiltrations  (?},  and  atypical  epithelial 
proliferations;  and 

(h)  multi])le  papilliform  cyst-adenoma  complicated  by  a 
terminal  pneumonia. 

(12)  The  question  of  “ proliferation  ” of  respiratory  epithelium, 
either  associated  with  a chronic  inflammation  or  a neoplasm,  is 
discussed. 
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Fig.  1. 

Specimen  No.  7038.  Imng  of  sheep.  Jaagsiekte.  (Magnified  i x .)  Several 
young  dis.seniinated  Jaagsiekte  foci,  and  one  well-formed  lesion.  Note  also 
papilliform  proliferation  into  a bronchiole.  Rest  of  the  lung  substance 
shows  practically  no  changes. 


Fig.  2. 

Specimen  No.  7038.  Lung  of  sheep.  Jaagsiekte.  (Magnified  7 x.)  Several 
young  disseminated  Jaagsiekte  foci,  and  one  well-formed  lesion. 
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1^'lG.  3. 

Specimen  No.  75S3.  Ltinp;  of  slicep.  Jaagsiekte.  (^Magnified  20  X.)  Note  the 
proseiice  of  two  well-formed  adenomata  in  moi-e  or  less  normal  lung. 


Fig.  4. 

Specimen  No.  7431.  Taing  of  slieo)).  Jaagsiekte.  (Magnified  170  X.)  Shows  a 
well-formed  jiroliferation  in  an  eaily  Jaagsi('kie  focus. 
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Fig.  5. 


Specimen  No.  70.38.  Lung  of  sheep, 
early  lesions  of  Jaagsiekte,  to  those 
are  well  developed.  The  rest  of  the 


Jaagsiekte.  (Magnified  30  X.)  Note 
in  which  the  papilliform  proliferations 
lung  tissue  practically  normal. 
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Fig.  6. 

Specimen  No.  7038.  Lung  of  sheep.  Jaagsiekte.  (Magnified  slightly  higher 
than  30  X.)  Note  pre.sence  of  a papillomatous  proliferation  into  the  lumen 
of  a bronchiole. 
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Fig.  7. 

Specimen  No.  4736.  Lung  of  .sheep.  Jaagsiekte.  (Magnified  7 X.)  Note 
numerous  Jaagsiekte  foci.  Some  have  become  confluent.  The  presence  of 
tlie  papilliform  proliferation  is  fairly  characteristic.  The  remaining  portion 
of  the  lung  substance  shows  very  slight  alterations. 
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Fig.  8. 

Specimen  No.  4736.  Lung  of  sheep.  Jaagsiekte.  (^Magnified  17  X.)  Note 
numerous  Jaagsiekte  foci;  some  have  become  confluent.  The  presence  ot 
the  papilliform  proliferation  is  fairly  characteristic.  The  remaining  portion 
of  the  lung  substance  shows  very  slight  alterations. 
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Fig.  9. 

Snefimen  No.  3432.  Luny  of  sheep  (magnified  20  x).  Numerous  isolated  very 
early  Jaagsiekte  foci,  a.ssociated  with  the  alveolar  epithelium,  i rolifera- 
tions  formed  in  connection;  several  hronchi  also  present  in  this  section. 
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Specimen  No.  7972.  Lung  of  sheep.  Jaagsiokte.  (Pliotograph  of  a coloured 
drawing.)  Note  characteri.stic  papilliform  formation  in  a well-formed 
Jaagsiekte  focus.  The  surrounding  lung  tissue  shows  iiractically  no  changes. 
(Magnified  90  X.) 


Fig.  10. 
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Fig.  11. 

Specimen  No.  818.5.  Lung  of  sheep.  Jaagsiekte.  (Photograph  of  coloured 
drawing.)  Note  tlie  papilliform  proliferations  and  in  places  a good  deal  of 
stroma.  (Magnified  136  x.) 
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Fig.  12. 

Specimen  No.  8286.  Lun<i  of  sheep,  Graaff-Heinet  K.xperimeiital  Station. 
(Magnified  80  X.)  iMnltiple  disseminated  lymplioid  follicles.  Some  closely 
associated  with  bronchioles.  Note  the  presence  of  “ germinal  centres.” 
Rest  of  the  lung  tissue  shows  very  few  changes. 
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Fig.  i;^. 

Specimen  No.  8286.  Lung  of  sheep,  Graaff-Reinet  Experimental  Station. 
(iMagnified  100  X.)  Note  tlie  presence  of  a well-formed  lymphoid  nodule 
in  the  lung  substance. 


Fig.  14. 

Specimen  No.  8286.  Lung  of  sheep,  Graaff-Reinet  Experimental  Station. 
(iMagnitied  100  X.)  Note  the  presence  of  a well-formed  lymphoid  nodule 
in  the  lung  substance. 
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Specimen  No.  8387.  Lung  of  sheep  (magniflecl  1(10  x).  Chronic  civtarrhal 
pneumonia  with  multiple  lymphoid  infiltratious,  and  the  formation  of 
foreign  body  giant  cells  in  the  exudates  present  in  the  lumina. 
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loth  A)niu(il  Report  of  the  Director  of  Y eterinary  Services, 
Union  of  South  Africa.  f)ctoher,  1920. 


Pathology  of  Phenol  Poisoning  in  Sheep 
induced  by  certain  Dips. 


Yy  (iJLLES  1)E  KOCK.  D.Sc.,  Dr. Med. Vet.,  M.K.C.V.S.,  Sul)- 
Diveeto]-  of  Veterinary  Services,  Onderstepoort. 


The  sYiiipt(miatolo;i>y  and  certain  aspects  of  the  etiology  of  phenol 
poisoning  in  sheep  induced  hy  certain  dips  have  been  discussed  by 
Steyn  (D)29).  It  was  shown  that  on  a cei'tain  farm  a ])ercentage  of 
sheep  immersed  in  certain  jiroprietary  phenol  dips  succumbed  to 
phenol  poisoning,  and  in  a batch  of  292  sheep  diiiped  at  the  Labora- 
tory on  the  10/9/2iS,  5b  animals  died.  Experiments  {vide  S.  3637  and 
S.  31)39)  were  subseqiiently  carried  out  to  show  that  poisoning  did  out 
result  from  ingestion  of  the  dip,  but  that  absorption  had  taken  place 
through  the  intact  skin  without  provoking  any  lesions  in  the  latter. 
Acute  symptoms  were  observed  in  some  within  24  hours  and  they 
were  mainly  characterized  by  a marked  dyspnoea  and  respiratory 
distress.  A number  of  sheep  died  within  48  hours  of  dipping,  while 
the  others  lingered  for  three  and  four  days. 

PATHOLOGICAL  AAATOMY. 

A description  of  the  pathological  changes  seen  in  the  experi- 
mental cases  will  be  found  in  fhe  Appendix.  All  carcases  were 
characterized  by  marked  cyanosis,  especially  evident  in  the  sub- 
cutaneous connective  tissues.  The  inner  layer  of  the  skin  was 
reddish  blue  in  appearance,  and  showed  a riidi  arborescence  of 
minute  blood-vessels.  In  the  majority  of  cases  the  phenol  smell 
could  easily  be  detected  when  the  carcase  was  opened ; esspecially  was 
this  noted  in  the  caecum.  Serous  cavities  showed  a quantity  of 
transudate,  whicdi  in  some  cases  was  abundant,  especially  in  the 
thorax  and  pericardium.  In  practically  all  cases  a certain  amount 
of  eni])hysema  was  found.  Sometimes  this  was  very  extensive  and 
invoh’ed  many  tissues  over  a considerable  area.  In  some  cases 
emphysema  occurred  in  the  lungs,  mediastinum,  subcostal  j)lmira 
peritoneum  and  ])eritra(dieal  tissiies  in  the  cervical  region,  from 
where  it  extended  into  the  subcutis.  In  a nund)er  of  cases  the  lungs 
revealed  huge  subj)leural  air  vesicles,  whi(di  often  reached  the  size 
of  an  oiange  and  even  largei'.  Another  very  (diaracteristic  feature 
was  the  ])Tesence  of  glotfis  oedema.  Sometimes  unilateral  oedema  was 
present  in  the  folds  of  the  larynx,  and  in  other  cases  the  ])harynx 
and  tijudiea  wej'e  also  involved. 

The  mucosa  of  the  u])j)er  res])iiatoi'y  tract  usually  revealed  a 
hyi)eraemia,  which  in  some  instances  was  intense  and  complicated 
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with  liaeinoriha<>es.  In  a few  cases  a slight  acute  catarrhal 
iiihainniatioii  of  the  mucosa  was  evident. 

The  lung’s  in  all  cases  were  exteusively  affected.  They  varied  in 
colour  from  a ligdit  bluish  red  to  an  intense  dark  bluish  red.  No 
cotisolidafions  were  identified,  but  the  lungs  as  a whole  presented  a 
characteristic  firm  appearance.  It  was  much  less  resilient  and  elastic. 
On  section  a good  deal  of  blood  of  a bluish  tinge  escaped  from  the 
cut  surface.  This  was  usually  mixed  with  a certain  amount  of 
blood-stained  foam.  In  some  instances  there  were  small  haeniorrhages 
present  in  the  pleura  and  in  the  sub.stance  of  the  lung.  The  mucosa 
of  the  bronchi  varied  fiom  a light  to  an  intense  bluish  red,  with 
multiple  small  haemorrhages.  The  venous  hyperaemia  was  general 
throughout  the  body,  and  was  prominent  in  such  organs  as  the  liver 
and  kidneys.  The  latter  also  revealed  varying  degrees  of  degenera- 
tive changes. 

The  alimentary  tract  in  some  cases  was  hyperaemic  and  small 
haemorrhages  were  present,  but  as  a rule  no  changes  were  observed. 
Subepicarclial  and  sid)endocardial  haemorrhages  were  also  noted.  A 
number  of  the  lyni])hatic  glands  were  hyperaemic,  and  a slight 
tumour  si)lenis  was  present  in  a few  cases.  Hyi)eraeniia  was  also 
detected  in  the  meninges  and  sulistance  of  the  central  nervous  .system. 

PAT  IK  )LOGI(  'AL  II  IST(  )L(  )GY. 

IIy])eraemia  was  identified  in  the  skin,  liver,  kidneys,  lym])hatic 
glands,  and  myocardium.  In  some  cases  fatty  changes  were  observed 
in  the  liver,  myocardium,  and  kidneys;  but  rarely  were  these 
extensively  present  in  the  liver  and  kidneys.  In  the  liver  a slight 
necrobiosis  was  also  identified.  The  lungs  showed  very  characteristic 
(hanges.  In  a tew  instances  a slight  catarrhal  jineumonia  was 
I>resent,  but  generally  exudative  (hanges  could  not  be  identified. 
The  lungs  were  characterized  by  an  extensive  hyperaemia.  All  blood- 
vessels within  the  Inng,  especially  the  capillaries  in  the  walls  of  the 
alveoli,  were  distended  with  blood.  Certain  definite  changes  had 
also  taken  jjlace  in  the  epithelium  of  the  alveoli  (see  figures  1-4). 

The  e])ithelium  had  assumed  a cubical  contour  in  the  great 
majority  of  cases,  and  it  appeared  as  if  the  whole  lining  of  cells  of 
the  alveoli  had  l)ecome  partly  dislocated  or  shed  from  the  connective 
tissue  overlying  the  swollen  and  tortuous  cajiillaries.  The  epithelial 
lining  in  the  lumen  of  an  alveolus  resembled  a shrunken  acinus. 
It  may  be  stated  that  the  nuclei  of  these  cubical-.shai)ed  cells  stained 
fairly  well.  Between  this  jiartly  shed  epithelial  lining  and  the  much- 
distended  capillaries  there  were  irregular  spaces  hcftreen  torn 
connective  tissue  fibres.  It  gave  one  the  im])iession  that  something 
had  accumulated  between  the  epithelial  layers  and  the  connective 
Tissue  layer,  and  that  this  was  to  a certain  extent  responsible  for 
the  shedding  of  the  lining  into  the  lumen  of  the  alveolus.  In  all 
sections  examined  these  .spaces  were  clear  and  nothing  of  a fluid 
character  or  otherwise  could  be  identified  in  them.  Gas  had  probably 
accumulated  theie  and  had  exerted  an  abnormal  pressure  on  the 
tissues  concerned.  That  may  ex]ilain  the  origin  of  the  emphysema 
which  was  noticed  in  the  lungs  and  various  ]iarts  of  the  body. 


644 


G.  DE  KOCK. 


This  ])ic'ture  in  the  lun<>s  of  sheep  ('losely  resembles  the  early 
lesions  described  by  M'Fadyean  (1920)  in  case  of  verminous 
pneumonia  in  sheep,  lie  says  that  a remarkable  feature  frequently 
observed  in  parts  of  lobules  showing  the  purely  catarrhal  type  of 
lesions  was  the  ai)i)arent  completeness  of  the  process  of  desquama- 
tion. In  some  alveoli  not  a single  epithelial  cell  remained  in 
connection  with  the  wall  . . . then  there  were  alterations  of  special 
interest,  namely,  those  which  entirely  transformed  the  appearance 
of  the  oveolar  epithelium  and  thereby  the  asi)ect  of  the  whole  lung- 
. . . alveolar  epithelium  in  a small  group  had  been  retained  or 
renewed,  and  the  cells,  instead  of  having  the  normal  .s([uamous  or 
endothelial  form,  had  assumed  a i)lump  cubical  shape  . . . (these 
tiaiisformations  are  very  characteristic  in  some  of  the  plates  shown 
by  M’Fatlyean)  . . . the  alveolar  walls  were  tor  the  most  part 

denuded  of  epithelium,  but  in  three  or  four  air-cells  there  was  an 
incomplete  lining  of  cubical  cells,  and  in  another  portion  of  the  lung 
the  air-cells  and  infundibula  had  acquired  a complete  lining  of 
similar  cells. 

In  the  liteiature  at  the  disj)osal  of  the  writer  very  little 
information  could  l)e  found  about  changes  in  the  respiratory  tract 
after  ])henol  ])oisoning.  Ellinger  (192d)  refers  to  the  frequent 
occurrence  of  inflamniatory  changes,  e.g.  tracheo-bronchitis,  broncho- 
j)iieumonia.  Wachholz,  (pioted  by  Ellinger,  obtained  broncho- 
pneumonic  processes  in  case  of  a cat  after  subcutaneous  inoculation 
and  refeired  to  the  excretion  of  phenol  by  the  lungs. 

The  outstanding  features  in  the  above  instance  of  phenol  ])oison- 
ing  induced  by  dii)ping  were;  (1)  the  absori)tion  of  phenol  through 
the  intact  skin,  (2)  the  marked  dyspnoea  and  respiratory  distress,  and 
(d)  the  characteristic  changes  observed  in  connection  with  the  alveolar 
e])ithelium.  Does  the  lung  play  a part  in  the  elimination  of  the 
phenol  absorbed  from  the  skin,  and  does  the  respiratory  epithelium 
become  damaged  in  this  process?  Apparently  the  major  portion  of 
the  absorbed  phenol  is  biought  to  the  lungs  in  the  venoiis  blood,  i.e. 
before  it  reaches  such  organs  as  the  myocardium,  liver,  and  kidneys. 
In  the  majority  of  cases  these  latter  ])arenchymatous  organs  Avere  only 
damaged  to  a veiy  slight  extent.  The  damaged  ah-eolar  epithelium 
evidently  markedly  interferes  with  the  normal  interchange  of  the 
gases  and  leads  to  the  extensive  em])hysema  and  venous  hyperaemia 
in  the  lung  and  rest  of  the  animal  body.  Fried,  in  his  discussion  of 
the  defensive  and  metabolic  a])paratus  of  the  lungs,  refers  to  the 
statement  of  Roger,  viz.,  that  it  has  also  been  claimed  that  alkaloids 
and  various  other  toxic  substances  are  oxidized  in  the  ])nlmonary 
parenchyma.  He  refers  to  recent  investigations  by  (Terman  woikers 
to  the  effect  that  the  lungs  are  extremely  sensitive  to  A’arious 
substances  introduced  by  the  mouth  or  by  way  of  the  blood-stream. 
In  respect  of  the  study  of  the  blood,  the  Avriter  did  not  obserA’e  any 
altei’ations. 


rOiVCLUSTOXS. 

(1)  Phenol  ])oisoning  in  sheej)  induced  by  certain  ])ropiietar\- 
dips  Avas  characterized  at  ])ost-moitem  by  a general  venons 
hyperaemia,  hydi-o]>ericardinm,  hydro!  liorax,  em])hysema  in  longs. 
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mediastinum,  peritracheal  tissues  of  cervical  region,  suhcutis, 
oedema  of  mucosa  and  larynx,  sometimes  of  ])liarvnx  and  trachea; 
hyperaemia  of  lungs  and  mucosa  of  bronchi  ; sometimes  this  was  com- 
plicated wdth  small  haemorrhages. 

(2)  Besides  hyperaemic  and  degenerative  changes  in  certain 
parenchymatous  organs,  the  lungs  revealed  characteristic  changes 
microscopically,  viz.,  extensive  hyperaemia  and  cubical  transforma- 
tion of  file  ei)itlielial  lining  of  he  alveoli,  which  was  in  part  shed, 
probably  as  a result  of  the  accumulation  of  gas  between  epithelium 
and  connective  tissue. 

(d)  The  question  as  to  whether  alveolar  eidthelium  plays  a j)art 
in  the  elimination  of  phenol  is  discussed. 
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APPENDIX. 


No  of 
Sheep. 

Dipped 

on. 

Date  of 
Death. 

Pathological  Anatomical  Diagno.sis. 

Ki753 

10.9.28 

12.9.28 

Marked  cyanosis  visible  mucous  membranes,  slight  hydro- 
pericard.  hvdrothorax,  hydroperitoneum,  slight  oedema, 
and  hyperaemia  lungs,  slight  tumour  splems,  P.M. 
changes  liver  and  kidneys,  degeneraticn  of  mvocard. 

19579 

10.9.28 

12.9.28 

Strong  carbolic  smell  on  skin,  degenerative  changes  heart. 
Venous  congestion  of  mucous  membranes,  oedema  and 
hyperaemia  lungs,  bronchitis  (?),  hyperaemia  kidneys 
(passive  ?),  glottis  oedema  ; oedema  of  mucosa  of 
trachea,  submucosal  haemorrhages.  Fatty  degenera- 
tion and  passive  hvperaeraia  liver.  (Specimen  No. 
8412.) 

19588 

10.9.28 

12.9.28 

Odour  of  carbolic  acid  from  internal  organs,  extensive 
hyperaemia  and  oedema  lungs,  extensive  hyperaemia 
kidneys,  fatty  degeneration  liver,  fairly  extensive 
peritracheal  emphysema.  (Specimen  No.  8411.) 

1822.‘1 

10.9.28 

12.9.28 

Hyperaemia  and  oedema  lungs  (well  marked),  parasitic 
nodules  intestines,  extensive  peritracheal  emphysema  ; 
slight  unilateral  oedema  of  right  epiglottic  fold,  fatty 
changes  liver,  slight  hyperaemia  kidneys.  (Specimen 
No.  8413.) 

208G3 

10.9.28 

12.9.28 

Fairly  well-marked  hyperaemia  and  oedema  lungs  ; fatty 
changes  liver ; slight  hyperaemia  kidney  ; hydroperi- 
card.  (Specimen  No.  8414.) 

20435 

10.9.28 

12.9.28 

Well-marked  hyperaemia  and  oedema  of  lungs,  fatty 
changes  liver,  slight  hyperaemia  kidneys. 
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No.  of 
Sheep. 

Dipped 

on. 

Date  of 
Death. 

Pathological  Anatomical  Diagnosis. 

2005() 

10.9.28 

12.9.28 

Hyperaemia  and  oedema  lungs,  emphy.sema  of  media.stimim. 
echinococcu.s  cyst  left  lung  (calcified),  fatty  degenera- 
tion liver,  ecchymosis  epicard,  slight  hydro pericard  and 
hydrothorax. 

19202 

10.9.28 

12.9.28 

Carbolic  smell  on  .skin  ; cyanosis,  slight  hydropericard.  and 
hydrothorax.  marked  hyperaemia  and  oedema  lungs, 
slight  hyperaemia  kidneys. 

19093 

10.9.28 

12.9.28 

Oedema  and  hyperaemia  lungs  ; emphy.sema  mediastinum, 
hyperaemia  kidneys,  degeneiution  liver,  retropharyngeal 
glands  swollen  and  haemorrhagic,  marked  smell  cf 
tar  caecum,  slight  catarTh  intestines,  slight  hydi'operi- 
cai’d. 

iSubpleui'al  emphysema,  emphysema  and  oedema  lungs, 
marked  emphysema  mediastinum  and  along  course  of 
trachea,  slight  hydropei’icard,  intestines  distended  with 
gas,  degeneration  liver,  thymrrs  shows  haemorThage.s, 
hyperaemia  kidrreys,  congestion  of  blood-vessels  of 
pancreas  ; sub-epicardial  haenrorrhages,  oedema  laryrtx 
and  phar-yrtx,  trachea  contains  froth  and  blood-vessels 
irrjected  ; cyanosis  all  rrrrrcous  membranes  ; few  para- 
srtic  nodrrles,  hyperaemia  and  haemor'r'hages  intestines 
(small  and  large). 

19720 

10.9.28 

12.9.28 

2105.5 

10.9.28 

12.9.28 

Marked  oedema,  congestion  artd  errrphyserna  lungs,  dilata- 
tion of  heart,  hydroper-icarcl.  extensive  degeneration 
liver,  marked  hyperaemia  small  intestirres,  slight 
hyp^raenria  kidneys  ; froth  in  bronchi  and  trachea  ; 
oederrra  larynx,  muscular  wall  of  caecum  rnrrch  relaxed, 
strong  smell  of  tar  in  caecal  contents. 

20431 

10.9.28 

12.9.28 

Gas  in  intestines,  cysticerus  tenrricollis,  hydrothorax,  emphy- 
sema Irtrigs,  irnder  pleura  and  over  ribs  ; hyperaemia 
and  fatty  changes  liver.  Slight  hyperaerrria  kidneys 
marked  hydropericard  with  floceuli.  dilatation  heart, 
haemorrhages  thymus,  oedema  of  nrediastinal  glands  ; 
few  parasitic  nodules  irrtestine. 

19253 

10.9.28 

12.9.28 

Blood  deep)  dark  red  ; cyanosis  mucous  rnernbi'anes  ; 
oedema,  emprhysema.  and  hyperaemia  lungs,  emphy- 
sema trachea  and  mediastinum,  slight  oedema  laryrrx 
arrd  prharyrrx,  hyperaerrria  kidrreys,  prarasitic  rrodules 
arrd  hyperaenria  irrtestirres  : tarry  srrrell  caectrrrr  ; 

prrecrrrral  glarrds  hvperaerrric  arrd  oederrratorrs. 

15995 

10.9.28 

12.9.28 

Fat  rrecrosis,  corrgestiorr  and  hypreraerrria  lurrgs,  slight 
hydropericard  ; srrberrdocardial  haemorrhages  ; rrrarked 
degerreratiorr  liver,  gas  irr  irrtestines,  tarry  smell  caecurrr. 
and  hyperaenria,  rrodules  arrd  rrodrrlar'  worms  intestii  es  : 
oedema  trachea  and  laryrrx  ; cyarrosis  rrrrrcous  rrrerrr- 
branes. 

20400 

10.9.28 

12.9.28 

Cy.sticercus  terruicollis  cysts,  oederrra.  hyp)er'aetrria.  arrd 
emphyserrra  lungs  ; slight  hydrothorax  ; haerrroi'rhages 
errdocard  and  epricartl  ; errrprhyserrra  rnedia.stirrurrr  arrd 
cervical  p)eritraeheal  tissrres  ; hypreraerrria  kidrreys, 
prarasitic  rrodules  liver  artd  irrtestines,  degerreratiorr 
liver,  tarry  smell  caecum. 

19706 

10.9.28 

12.9.28 

Ernphysenra  arrd  hyperaemia  Irtt'gs  ; slight  hydrothorax; 
hydfopei  icard  ; froth  itt  trachea,  oederrra  laryrrx  arrd 
prharytrx  ; retropharyngeal  glarrds  oedertratorrs  and 
haemorrhagic;  etrrprhy.setrta  nrediastirral  tissues  ; ilcgetr- 
eratiorr  liver;  degerreration  of  kidtreys  ; Iluid  irr  prelvis  ; 
hypreraetttia  ttrttcous  tnetrrbratres  ; tarty  smell  caecum. 
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No.  of  I Dipped 
Sheep.  , on . 


Date  of 
Death. 


1 Sti7.5 


19703 


19294 


17236 


10.9.28 


10.9.28 


10.9.28 


12.9.28 


12.9.28 


12.9.28 


10.9.28 


20796  10.9.28 


12.9.28 


12.9.28 


21124  I 10.9.28 


12.9.28 


20601  ; 10.9.28 


20202 


20267 


No  No. 


20364 

17.306 


10.9.28 


10.9.28 


10.9.28 


10.9.28 

10.9.28 


12.9.28 


12.9.28 


12.9.28 


12.9.28 


12.9.28 

1 3 .9.28 


Pathological  Anatomical  Diagnosis. 


Emphysema,  oedema,  hyperaemia,  and  haemon  hage.s 
lungs  ; hydi'opericard  ; emphysema  mediastinal  tissues, 
under  pleura,  over  ribs  and  along  trachea,  slight  oedema 
larynx  and  pharynx;  precrural  glands  oedematous ; 
swelling,  hyperaemia  and  fatty  degeneration  liver ; 
hyperaemia  kidneys  ; slight  hyperaemia  intestines, 
tarry  .smell  caecum. 

Hyperaemia,  oedema,  and  emphysema  lungs  ; extensive 
emphysema  mediastinal  and  cervical  tissues  ; slight 
oedema  larynx  and  pharynx,  hydropericard  and  hydro- 
thorax ; sub-epicardial  haemorrhages ; hyperaemia 
and  degeneration  liver,  hyperaemia  kidneys  anfl 
intestines  ; tarry  smell  caecum. 

('yanosis,  extensive  emphysema  in  subcutis  over  whole 
body  ; blood  deep  dark  red  ; emphysema,  oedema,  and 
hyperaemia  lungs  ; hydropericard  ; slight  hydrothorax  ; 
parasitic  nodules  intestines  ; degenerative  changes  and 
hyperaemia  liver  : parasitic  nodules  liver  ; hyperaemia 
kidneys  ; emphysema  mediastinum  and  all  other 
ti.ssues ; injection  of  all  mucous  membranes  ; large 
parasitic  nodules  caecum. 

Oedema  lungs  : fatty  degeneration  liver ; emphysema 

.subcutis ; slight  hyperaemia  and  catarrh  intestines ; 
tarry  smell  caecum  ; degeneration  kidneys  ; slight 
hydropericard. 

Hydropericard  ; hydrothorax  ; oedema  and  hyperaemia 
lungs  ; blood  extravasations  bronchi ; degeneration 
liv'er  and  kidneys  ; marked  cyanosis  visible  mucous 
membranes  ; slight  tumor  splenis. 

Oedema  lungs:  subpleural  emphysema:  hydropericard; 

fatty  degeneration  liver  and  kidneys  ; markecl  carbolic 
smell  from  abomasum  ; catarrh  of  mucosa  of  abomasum 
and  intestines  ; marked  tarry  smell  caecum. 

Marked  cyanosis  mucous  membranes  ; hydrothorax  ; hydro- 
pericard ; hydroperitoneum  ; glottis  oedema  ; hyper- 
aemia liver  ; slight  degeneration  kidneys  ; subpleura 
emphy.sema  ; marked  hyperaemia  and  oedema  lungs 
parasitic  nodules  intestines. 

Slight  oedema  of  glottis  folds  ; oedema  and  emphysema 
lungs  ; fatty  degeneration  liver  and  kidneys  : marked 

phenol  smell  rumen,  and  tarry  smell  caecum  ; catarrh 
of  mucosa  of  stomach  ; slight  hydropericard. 

Marked  cyanosis  mucous  membranes,  hydropericard  ; 
subepicardial  haemorrhages  ; emphysema  lungs  ; marked 
degeneration  liver  ; hyperaemia  kidneys  ; parasitic 
nodules  intestines. 

Slight  glottis  oedema  ; oedema  and  emphysema  lungs  ; 
slight  hydropericard  ; tarry  smell  caecum  ; slight 
catarrh  of  mucosa  of  abomasum  and  small  intestines  ; 
subpleural  emphysema  ; numerous  parasitic  nodules 
intestines. 

Hydrothorax  ; hydnjpericard  ; subpleural  emphysema  : 
oedema  lungs ; marked  hyperaemia  and  degeneration 
liver  ; marked  hyperaemia  kidneys. 

.‘Vdiposity;  fat  necrosis  (no  changes  in  pancreas)-,  slight 
hydropericard  ; dilatation  of  both  ventricles  of  heart ; 
fairly  well-marked  degenerative  changes  liver ; slight 
tumor  splenis ; slight  hyperaemia  and  degenerative 
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changes  kidney  ; hyperaemia  (e.xtensive)  and  oedema 
lungs  ; hyperaemia  trachea  and  pharynx  ; no  changes 
in  intestines  : general  cyanosis.  (Specimen  No.  8421.) 

17321 

10.9.28 

13.9.28 

General  cyanosis  ; marked  hyperaemia  and  oedema  lungs  ; 
echinoi'oecais  cysts  lungs  and  liver ; degenerative 
changes  liver  ; slight  acute  catarrhal  enteritis  ; slight 
hyj)eraemia  kidneys  ; hyperaemia  trachea  ; peripharyn- 
geal emphysema  ; marked  hvdropericard. 

203()1 

10.9.28 

13.9.28 

General  cyanosis  ; hyperaemia.  emphysema,  and  oedema 
lungs  ; degeneration  and  hyperaemia  liver  ; haemorr- 
hages and  slight  hyperaemia  bronchi  and  trachea  ; 
calcareous  nodules  intestines  (distended  with  gas)  ; 
marked  hvdropericard  ; subcutaneous  emphysema. 

1S232 

10.9.28 

13.9.28 

fSlight  glottis  oedema  ; general  cyanosis  ; extensive  hyper- 
aemia and  oedema  lunes  : slight  epicardial  ecchymoses  ; 
slight  hyperaemia  pancreas ; extensive  degenerative 
changes  liver  ; hyperaemia  and  degeneration  kidneys  : 
rumen  and  intestines  distended  with  gas  ; calcareous 
nochdes  intestines  ; marked  hvdropericard. 

20741 

10.9.28 

13.9.28 

Subepicardial  haemorrhages  ; hyperaemia  kidneys  ; marked 
hyperaemia.  emphysema,  and  oedema  lungs  ; hyper- 
aemia laiynx.  phar\mx,  and  trachea ; distension  of  rumen 
and  intestines  with  gas  ; slight  hyperaemia  abomastim  ; 
fair  number  of  wireworms  present,  slight  localized 
catairhal  enteritis. 

10590 

10.9.28 

13.9.28 

P.M.  changes  present  ; hyperaemia  liver ; hyperaemia 
and  oedema  hiiigs ; hyperaemia  larynx,  pharynx, 
trachea  ; hyperaemia  kidi'eys  ; degeneration  liver  and 
myocard  ; distension  of  rumen  with  gas  ; slight  wire- 
worm  infection  abomasum  ; hyperaemia  caecum  and 
tarry  smell  caecum. 

19500 

10.9.28 

13.9.28 

Slight  hyperaemia  and  oedema  of  glottis  ; hyperaemia  of 
trachea  and  pharynx  ; marked  emphysema  of  media- 
stinum ; slight  hydropericard  and  hydrothorax  ; ex- 
tensive hyperaemia  and  oedema  lungs ; hyperaemia 
and  extensive  degeneration  liver;  hyperaemia  of 
kidneys  ; slight  hyperaemia  duodenum  ; gas  ir  abo- 
masum. 

2045 S 

10.9.28 

13.9.28 

P.M.  changes  ; maiked  hyperaemia  lungs  ; hydropericard  ; 
dilatation  of  heart  ; marked  localized  oedema  pharynx; 
fatty  changes  and  hyperaemia  livir  ; kiflney  hyper- 
aemia. (Specimen  No.  8423.) 

19538 

10.9.28 

13.9.28 

Extensive  P.M.  changes  ; slight  oedema  and  hyperaemia 
lungs  ; hyperaemia  larynx,  pharynx,  trachea  : slight 

oedema  glottis;  degeneration  kidneys,  heart,  and  liver 
(marked  by  P.M.C.)  ; rumen  distended  with  gas  ; wire- 
worms  abomasum  ; hyiieraemia  caecum  ; marked 
carbolic  smell  throughout. 

19730 

10.9.28 

13.9.28 

General  cyanosis  ; extensive  fat  necrosis  ; venous  hyiier- 
aemia  and  oedema  lungs  ; hvjieraemia  trachea  ; exten- 
sive hyperaemia  a.,d  degenerative  changes  liver  ; 
hyperaemia  kidneys  ; hydroperii^ard  ; hydrothcrax. 

19728 

10.9.28 

13.9.28 

Fairly  e.xtensive  P.M.  cha.  ges  ; general  cyanosis  ; hydro- 
thorax  ; hvdropericard  ; decomp  isitiou  and  degener- 
ation liver ; decomposition  kidneys ; oedema  and 
hyperaemia  lungs  ; hyi>eraemia  oesophagins,  trachea, 
larynx  ; rumen  and  intestines  tilled  with  gas  ; localized 
catarrhal  enteritis;  slight  P.M.C.  spleen. 
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General  cyanosis  ; slight  oedema  and  hyperaemia  larynx  ; 
hyperaemia,  oedema,  and  emphysema  lungs  ; hvper- 
aemia  and  degeneration  kidneys ; degeneration  and 
hyperaemia  liver ; localized  haemorrhages  spleen  ; 
.subepicardial  haemorrhages ; slight  degeneration 
myocard  ; hydropericard  ; rumen  and  intestines  dis- 
tended with  gas.  Localized  slight  acute  enteritis. 
(Specimen  No.  8418.) 

Advanced  P.M.  changes  ; hydrothorax  ; hydropericard  ; 
emphysema  mediastinum  ; general  cyanosis ; hyper- 
aemia and  oedema  glottis ; hyperaemia  trachea ; 
hyperaemia  and  oedema  lungs  ; extensive  old  abrasions 
lungs. 

P.M.  changes  ; general  cyanosis  ; hyperaemia  and  oedema 
lungs  ; slight  hydropericard  ; dilatation  and  degenera- 
tion heart  ; hyperaemia  and  degeneration  liver  and 
kidneys  ; slight  hyperaemia  bladder. 

Very  extensive  P.M.  changes;  extensive  cyanosis;  hyper- 
aemia trachea  ; oedema  and  hyperaemia  lungs  ; 
endocardial  haemorrhages  ; slight  echinococcus  cyst 
lungs  ; calcareous  nodules  large  intestines.  (Too 
decompo.sed.) 

Marked  P.M.  changes  : emphysema  thorax  ; hydropericard 
and  hydi'othorax  ; hyperaemia  and  oedema  lungs  ; 
hyperaemia  and  degenerations  liver  and  kidneys  ; 
degeneration  myocard  ; hyperaemia  larynx  and  trachea  ; 
rumen  distended  with  gas ; slight  haemonchosis  ; 
hyperaemia  caecum. 

General  cyanosis ; hyperaemia  and  degeneration  liver ; 
hyperaemia,  oedema  and  emphysema  lungs  ; hyper- 
aemia kidneys  ; decomposition  spleen  ; hydropericard  ; 
dilatation  heart ; hyperaemia  larynx,  pharynx,  and 
trachea  ; gas  in  rumen  and  intestines  ; slight  localized 
catarrhal  enteritis. 

Hydropericard  ; hydrothorax  ; extensive  fat  necrosis  ; 
emphysema  mediastinum  and  along  costal  pleura  ; 
slight  hyperaemia  and  oedema  larynx  and  trachea  ; 
extensive  hyperaemia  ; oedema  and  emphysema  lungs  ; 
subepicardial  haemorrhages  ; degeneration  myocard  ; 
degeneration  and  hyperaemia  liver  ; hyperaemia  pan- 
ci-eas ; hyperaemia  and  degeneration  kidney  ; hydro- 
nephrosis and  calculi  kidneys  ; slight  localized  acute 
enteritis. 

Advanced  P.M.  changes  ; hyperaemia  and  oedema  in 
glottis  and  marked  in  lungs  ; hyperaemia  trachea  ; 
hydrothorax  ; hydropericard ; marked  emphysema 
mediastinum  ; wireworms  ; nodular  worms  ; fat  necrosis. 

Geneial  cyanosis ; slight  hydrothorax  ; hydropericard, 
with  plasma  coagulum  ; subepicardial  ecchymosis  ; 
very  slight  glottis  oedema  ; emphy.sema  media,stinal 
connective  tissue  : hyperaemia.  oedema,  and  emphysema 
lungs  ; degeneration  liver. 

Hydiopericard  ; hydrothorax  ; degeneration  myocard  ; 
marked  oedema  and  hyperaemia  left  lung  ; hepatization 
stage  of  catarrhal  pneumonia,  right  lung  ; P.M.C.  liver 
and  kidneys  ; slight  hyperaemia  small  intestines ; 
tumor  splenis. 
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No  No. 

10.9.28 

14.9.28 

Hydropericard  ; hydiothora.x  ; oedema  of  perilaryngeal 
and  pharyngeal  tissues  ; catarrhal  pneumonia  ; hyper- 
aemia  mucosa  bronchi  ; fatty  degeneration  liver  ; 
degeneration  kidneys. 

19586 

10.9.28 

14.9.28 

Slight  glottis  oedema  ; hydropericard  ; degeneration 
myocard  ; marked  hyperaemia  and  oedema  lungs  ; 
hyperaemia  of  mucosa  bronchi  ; fatty  degeneration 
liver ; degeneration  kidneys  ; tumor  splenis. 

2o;i8i 

10.9.28 

14.9.28 

Hydrothorax  ; hydropericard  ; marked  hyperaemia  and 
oedema  lungs  ; degeneration  kidneys  ; fatty  degenera- 
tion liv'er  ; tumor  splenis  ; localized  haemorrhagic 
enteritis  small  intestines. 

19712 

10.9.28 

14.9.28 

Hydro  thorax  ; hydifpericard  ; marked  hyperaemia  and 
oedema  lungs  ; fatty  degeneration  liver  and  kidneys. 

19240 

10.9.28 

14.9.28 

Pneumonia,  hyperaemia,  and  oedema  lungs  ; fatty  degener- 
ation liyer:  acute  adenitis  mediastinal  glands;  peteehiae 
epicard,  (Specimen  No,  8424,) 

21160 

10.9.28 

15.9.28 

Marked  hyperaemia  and  oedema  lungs  ; hydropericard  ; 
slight  hydrothorax  ; marked  fatty  changes  liver  ; 
tumor  splenis  ; acute  nephritis ; slight  hyper’aemia 
stomach. 

20416 

10.9.28 

15.9.28 

P,M,  changes ; hyperaemia  lungs  ; hydrothorax  ; hydro- 
perioard  ; nodular  worms  intestines  ; oedema  laryngeal 
region  ; hyperaemia  small  intestines. 

20375 

10.9.28 

15.9.28 

Subepicardial  haemorrhages  ; fatty  degeneration  heart  ; 
lungs,  red  hepatization  with  commencing  grey  hepatiza- 
tion, and  emphysema  ; hydrothorax  ; hydropericard  ; 
P,M,  changes,  fatty  degeneration  liyer  ; slight  glottis 
oedema  ; hyperaemia  caecum  ; localized  hyperaemia 
abomasum  ; catarrhal  duodenitis,  (Specimen  No.  8433.) 

20504 

24.9.28 

26.9.28 

Clyanosis  respiratory  tract  ; hyperaemia  and  oedema 
lungs  ; froth  in  windpipe  ; fatty  changes  liver  ; hyper- 
aemia liver  and  kidneys  ; ecchymosis  epicard  ; haemon- 
ehosis  abomasum  ; parasitic  nodules  intestines.  (Speci- 
men No.  8472.) 

20408 

24.9.28 

26.9.28 

Hyperaemia  and  oedema  lungs  ; emjihysema  of  the 
mediastinal  region  ; slight  fatty  changes  liver  ; slight 
hyperaemia  kidneys  ; few  parasitic  nodules  intestines. 
(Specimen  No.  8474.) 

19892 

24.9.28 

26.9.28 

Hydrothorax  ; hydropericard  ; dilatation  of  heart  ; severe 
pulmonary  hyperaemia  ; general  cyanosis ; swelling 
and  degenerative  changes  liver  and  kidneys  ; glottis 
oedema  ; gelatinous  infiltration  of  peritracheal  tissues. 

21128 

24.9.28 

27.9.28 

Post-mortem  changes  present  ; marked  hydropericard  : 
extensive  hyperaemia  and  oedema  lungs  ; flegeneiation 
liver  and  kidneys. 

20997 

24.9.28 

27.9.28 

Hydrothorax  ; hydropericard  : marked  hyperaemia  and 

slight  oedema  lungs ; fatty  degeneration  and  slight 
parasitic  cholangitis  ; slight  hyperaemia  and  degenera- 
tion kidney.  A slight  acute  catarrhal  laryngitis  and 
pharyngitis.  A slight  localized  acute  catarrhal  enteritis. 
Kmphysema  mediastinum.  (Specimen  No.  8478.) 

20191 

24.9. 28 

27.9.28 

Marked  hyperaemia  and  oedema  lungs  ; slight  hyperaemia 
of  pharynx  and  larynx  ; slight  oedema  of  epiglottic 
folds  ; degeneration  of  liver  ; slight  hyperaemia  and 
degeiu  ration  kidneys:  malfoimatiou  small  intestines: 

fairly  extensive  emjfiiysema  mediastinum  and  especually 
peritoneum.  (Specimen  No.  8479.) 
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20407 

24.9.28 

27.9.28 

Marked  hydropericard  and  hydrothorax  ; well-marked 
emphysema  of  mediastinum  and  less  marked  in  peri- 
toneum ; extensive  degeneration  liver  ; dilatation  of 
right  ventricle  ; slight  degeneration  kidneys  ; numerous 
parasitic  nodules  intestines.  (Specimen  No.  8480.) 

21000 

24.9.28 

27.9.28 

Hydrothorax  ; hydropericaid  ; marked  hyperaemia  and 
oedema  lungs  ; emphysema  mediastinum  ; extensive 
degeneration  liver ; slight  degeneration  kidneys  ; few 
parasitic  nodules  intestines. 

21001 

24.9.28 

27.9. 28 

Marred  by  decomposition  ; marked  hydrothorax,  and 
hydropericard  ; emphysema  of  mediastinum  ; exten- 
sive hyperaemia  and  oedema  lungs. 

10918 

24.9.28 

27.9.28 

Hydropericard  ; hydrothorax ; dilatation  heart ; marked 
oedema  and  pidmonary  hyperaemia  ; hyperaemia  and 
degeneration  liver. 

10,502 

24.9.28 

27.9.28 

Cyanosis  of  subcutis ; hyperaemia  kidneys,  swelling  and 
degeneration  liver  ; hydrothorax  ; hydropericard  ; 

emphysema  of  mediastinum  ; degeneration  myocard  ; 
marked  oedema  and  pulmonary  congestion  ; emphysema 
peritracheal  tissues. 

10002 

24.9.28 

28.9.28 

Marked  hydropericard  and  hydrothorax  ; marked  hyper- 
aemia and  oedema  lungs  ; degeneration  kidneys  and 
liver ; slight  tumor  splenis ; slight  acute  catarrhal 
enteritis  ; petechiae  epicard. 

20003 

24.0.28 

28.9.28 

Hydroperirard  ; emphysema  visceral  pleura  ; hyperaemia 
pharynx  and  larjmx  ; well-marked  hyperaemia  and 
oedema  lungs  ; hyperaemia  and  degeneration  liv'er  and 
kidneys.  (.Specimen  No.  8497.) 

10803 

24.9.28 

29.9.28 

Petechiae  epicard  ; very  marked  hyperaemia  and  oedema 
lungs  ; petechiae  bronchi  ; fair  changes  liver,  spleen, 
and  kidneys  ; cysticercus  tenuicollis  cyst  bladder ; 
oesophagostomum  nodules  ; emphysema  lungs  ; gas 
under  pleura. 

10903 

24.9.28 

29.9.28 

Hyperaemia,  emphysema,  oedema  lungs  ; degeneration, 
hyperaemia  liver  ; hyperaemia  kidneys  ; sub-pleural 
em])hyseina  ; oesophagostomum  nodules.  (Specimen 
No.  8.501.) 
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Fig.  1. 

Specimen  No.  8.501.  Lung  of  sheep  (magnified  28  X).  Note  the  cuhieal  trans- 
formation of  the  alveolar  epithelium.  Some  of  this  epithelium  has  been 
shed  into  the  lumen  of  the  aheolus. 
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Specimen  No.  8.501.  Lung  of  sheej)  (magnified  lOf)  X).  Note  the  cubical  trans- 
formation of  the  aU'eoIar  epithelium.  Some  of  this  epithelium  has  been 
shed  into  the  lumen  of  the  alveolus,  hut  is  more  marked. 
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Specimen  No.  S501.  Lung  of  sheep  (magnified  180  X).  Note  tlie  cnhical 
transformation  of  tlie  alveolar  epithelinm.  Some  of  this  epitliehnm  lias 
been  shed  into  the  Inmen  of  the  alveolus. 
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Fig.  4. 

Specimen  No.  8433.  Lung  of  slieep  (magnified  400  X).  Note  the  cubical  trans- 
formation of  alveolar  epithelium,  the  presence  of  large  amount  of  blood  in 
the  capillaries  and  hoold-vessels,  and  the  air  spaces  between  epithelium  and 
blood-vessels. 
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Joth  AnuiKtl  Report  of  the  Jtneetor  of  Veterniarj/  Serriees, 
I'nion  of  South  Africa,  (tetoher,  1U2U. 


A Note  on  the  Symptomatology  of  Phenol 
Poisoning  in  Sheep  induced  by  certain  Dips. 


Hy  1).  (t.  S'rEYX,  H.Sc.  Dr. Med. Vet.,  Yeterimuy  Research  Officer, 

( )nderste])(K)]f. 


As  a lesult  of  fatalities  amongst  sheep  with  certain  })roprietary 
ipheiiol  (li])s  ein])loyed  on  Mr.  Strnlien's  faini,  (flen  Atholl,  A'olksrnst, 
and  a1  the  Veterinary  lleseandi  Laboratories  at  Onderstepoort, 
Di'etoria,  it  is  of  interest  to  note  a few  points  in  that  resj)ect. 

Ill  order  to  ascertain  whether  tlie  dipjiino-tlnid  caused  the  deaths 
in  tlie  shee]).  Mr.  Strnhen  carried  ont  an  experimental  dipping  with 
tifty-two  d-d  months’  old  lambs,  twenty-six  of  which  were  dipped  in 
the  sns])ected  dipjiing-tlnid  and  twenty-six  in  pure  water,  in  order 
to  exidude  climatic  elfects.  Of  eaidi  of  these  two  groups  of  sheep 
thirteen  were  ])laced  in  a shed  and  thirteen  allowed  to  graze  after 
dil)])ing.  This  test  was  carried  out  in  order  to  ascertain  whether  the 
kraaling  of  the  shee])  after  di])ping  had  any  deleterious  effect  on  the 
animals,  and  also  to  exidude  the  possibility  of  any  intercurrent 
disease. 

The  result  of  this  di])])ing  was  that  the  twenty-six  sheep  dipped 
in  ])ure  water  remained  healthy,  whereas  heavy  mortality  occurred 
amongst  both  grouiis  of  sheep  dipped  in  the  diiiping  tluid.  Placing 
the  sheep  in  a shed  after  dipping  consei][uently  ])lays  no  aiipreciable 
part  in  causing  death.  Xeedless  to  say,  the  dipping-fluid  was  pre- 
pared according  to  the  instructions  on  the  drums. 

In  the  ca.se  of  the  dip  u.sed  by  Mr.  Struben,  there  was  a warning 
on  the  drum-label  that  hard  water  should  not  be  used  in  mixing  the 
dip,  as  it  prevents  the  dip  from  mixing  well  rvith  the  water,  and 
may  consequently  give  rise  to  poi.soiiing.  A samjile  of  the  water  was 
tested  for  hardness  according  to  the  instructions  on  the  drum-label 
•md  was  found  to  be  negative. 

riiemically  phenol  was  detected  in  the  stoniaidi  and  intestinal 
walls,  the  lungs  and  liver. 

Also  at  ( fnderstepoort  heavy  mortality  occurred  amongst  shee]) 
dipped  in  a pro])rietaiy  ])henol  di]),  and  this  formed  the  basis  of  a 
number  of  dip])ing  ex])eriments  which  were  carried  out  under  the 
personal  supervision  of  Dr.  De  Ko(d<.  In  these  ex])erinients  the  heads 
of  one  group  of  shee])  weie  immersed,  whereas  in  the  other  gronj)  the 
heads  were  ke])t  above  the  water  to  exidude  every  ])ossibi lity  of  the 
animals  swallowing  the  di])])ing-lluid.  This  was  undertaken  to 
ascertain  wdiether  the  ])oisoning  had  occurred  by  aboijition  of  the 
di])])ing-fluid  through  the  skin. 
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There  was  a heavy  mortality  (+  GO  jier  cent.)  in  both  groups  of 
sheep.  These  experiments  rendered  definite  proof  that  the  animals 
were  poisoned  by  absorption  of  the  dipping-fluid  through  the  skin. 
Samples  of  the  dip  were  tested  before  and  after  di])])ing,  and  care 
was  taken  to  prepare  the  dip  according  to  the  instructions  issued  by 
the  company  marketing  this  product. 

Symptoms. — These  start  within  teTi  to  forty-eight  hours  after 
the  dipping  had  taken  place.  The  first  symptom  noticeable  is  the 
laboured  respiration,  which  varies  from  sixty  to  eighty-eight  per 
minute,  and  is  costo-abdominal.  The  affected  animals  are  very 
apathetic,  unwilling  to  move,  and  there  is  a bilateral  dirty  brown 
muco-purulent  discharge  from  the  nose,  as  well  as  marked  salivation. 
The  breath  smells  strongly  of  carbolic  acid,  and  the  visible  mucous 
membranes  are  cyanotic.  The  pulse  is  comparatively  strong  in  the 
l)eginning,  varying  from  a hundred  to  hundred  and  forty-eight  per 
minute.  Later  on  it  becomes  weak,  extiemely  accelerated  and  even 
imperceptible.  The  temperature  varies  from  100.2°  F.  to  103.8°  F. 
The  animals  stand  with  an  arched  back  and  half-closed  eyes.  The 
dyspnoea  at  this  stage  is  very  severe,  and  the  sheep  make  peculiar 
grunting  noises  which  can  be  heard  some  distance  away.  On 
auscultation  and  percussion  of  the  lungs  a pronounced  oedema  is 
found  to  be  present.  The  above  symptoms  increase  in  severity  until 
(he  animals  lie  prostrate,  unable  to  rise  or  to  move  a limb,  being- 
in  a comatosed  state  with  a subnormal  temperature.  In  this  condition 
the  pulse  is  imperceptible.  A few  animals  showed  clonic  spasms  of 
different  ]>arts  of  the  body.  The  animals  die  in  a state  of  complete 
paralysis  and  unconsciousness  fifteen  hours  to  a tew  days  after  the 
symptoms  had  set  in. 
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I.  INTRODUCTION. 


(’.vxc'EH  a.s  a di.sease  of  the  lower  animals  has  in  the  past  scarcely 
received  the  attention  that  it  deserves.  It  has  been  customary  to 
assume  that  its  incidence  was  neplipible  as  compared  to  that  in  man. 
From  evidence  accumulated  in  the  last  few  years,  and  from  the 
tindinp's  ])resented  in  this  ])aper,  it  will  l)e  seen  that  this  assumption 
no  lon<>'er  seems  justifiable. 

We  know,  for  instance,  that  neoplaisms  of  the  most  varied  nature 
occur  in  the  domestic  fowl  with  relative  frecpiency.  A])art  from 
artificially  i)roduced  tumours,  many  occur  in  the  smaller  laboratory 
animals,  notably  rats  and  mice.  AVith  regard  to  the  incidence  of 
neo]ilasms  in  the  larp-er  domestic  mammals,  on  the  other  hand,  and 
more  especially  the  ruminants,  very  little  is  known.  It  is  true, 
to  a certain  extent,  that  these  animals  are  usually  killed  for  human 
consumption,  or  for  economic  reasons,  lonp-  before  they  reach  the 
ape  at  whi(di  tumoiirs  usually  develop,  but  one  c’annot  dispute  the 
fact  that  many  do  reach  a comparatively  old  ap-e.  These  are  usually 
animals,  e.p'.  milch  cows,  wool  sheep,  mohair  poats,  etc.,  whi(di  dur- 
inp'  life  yield  valuable  products.  Althoupdi  tumours  have  from  time 
to  time  been  recorded  from  these  animals  by  various  workers,  the 
information  piven  is  often  very  scajity  aiul  inconi])lete.  The 
histolop’ical  desciiption  is  either  very  brief  or  hudsinp  altopether,  so 
that  even  the  diapnosis  is  fiequently  left  in  doubt.  It  is  larpely  on 
accounts  of  tliis  ])aucity  of  actual  detailed  histolop'ical  work  in  the 
veterinary  literature  that  one  very  often  ex])eiiences  real  dithculties 
when  confronted  with  any  but  tbe  commonei'  and  Ixdter-known  ty]>es 
of  neo])lasms.  One  is  thus  foTced  to  fall  ba(d<  on  to  the  fairly 
coni])rehensive  treatises  on  human  neo])lastic  disease,  and  draw 
com])ai'isons  and  conclusions  as  best  as  one  can. 

In  South  Africa  ex])erience  indicates  tliat  tumours  in  tlu'  lower 
animals  are  by  no  means  a rarity.  In  fact,  durinp  iht'  coiuse  of 
ordinary  routine  histolopical  examination  in  tin*  ])at  holopical  s(>ction 
ot  this  Institute,  no  less  than  wei'e  rtdurned  as  n(“o])lasms  in  tin' 
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last  two  yeai's,  out  of  a total  ot  l,9o0  speciiueiis  examined.  It  may 


be  ot  interest  to  indicate 
species  of  animals. 

very  briefly 

how  these 

affected 

the  various 

f 

.'(irci/uima. 

Sarcoma. 

( Hhers. 

Total. 

lloviue  

14 

5 

15 

44 

Ecjuine  

4 

4 

14 

22 

Sheen  

4 

4 

— 

8 

(loat  

Ki 

— 

— 

10 

Dog  

s 

I 

1 

10 

Tig  

— 

— 

■4 

4 

Monkev  

1 

— 

— 

I 

Fowl 

— 

— 

29 

29 

Totai.s  

..  47 

14 

()2 

124 

Xuml)ers  of  melaiiomata  from  ”iey  hoises  encouiiteied  at  ])ost- 
mortem  durino'  this  jieiiod  are  not  iiududed  in  the  above  fi<>'nres,  as 
it  is  not  enstomary  to  colleet  them  for  mieroscoi)ieal  examination. 

The  1(1  o'oat  neo]ilasms  are  those  formiii”’  the  subject  of  this 
paj)er.  The  collection  of  fowl  tumours  has  only  recently  heeii  started, 
so  that  the  tioure  above  is  hardly  representative.  Since  the  material 
has  only  been  ])aitly  studied,  they  are  all  for  the  present  o'rou])ed 
to«ether  under  the  headino'  “ others.” 

It  is  probable  that,  with  the  co-operation  of  the  various 
slau”’hter-houses  and  the  field  veteiinarians  of  this  country,  much 
moie  mateiial  could  be  collected,  A number  of  these  tumoiirs  wei'e 
found  to  be  extremely  interestin<>',  and  are  to  the  best  of  our  know- 
ledo'e  uiidescribed,  thus  f)fferino-  unlimited  sco])e  for  research  work. 
Indeed,  one  cannot  helj)  bein<>'  stru(d\  by  the  wealth  of  material 
f)btainable  at  the  cost  of  a little  trouble  and  ])atience — material 
which,  if  subjected  to  sy.stematic  study,  would  \indoubtedly  open  u}> 
])ossibilities  of  throwino'  more  li”ht  on  one  of  the  most  baffling- 
jiroblems  of  human  and  animal  pathology. 

The  piesent  pai)ei  is  concerned  only  with  ceitain  skin  tumouis 
(d)served  in  Angora  goats  under  South  African  conditions. 

In  192(1,  our  attention  was  drawn  to  the  annual  losses  caused 
amongst  Angora  goats  in  this  country  by  the  fairly  frequent 
occurrence  of  skin  tumours.  At  the  very  outset  it  became  evident 
that  this  breed  was  j)articulaily  susce])tible  to  certain  forms  of 
malignant  skin  tumours.  These  for  the  greater  part  affect  the 
])erineum  ot  the  females,  but  also  to  a much  lesser  extent  the  ears, 
base  of  horns,  and  other  portions  of  the  epidermis.  The  condition 
])reseuts  many  interesting  features,  and,  if  we  exclude  the  well- 
known  adenocarcinoma  of  the  anal  glands  in  the  dog,  has  probably 
no  ]>arallel  amongst  our  domestic  animals.  As  far  as  could  be 
asceitained,  the  condition  has  not  yet  been  recorded.  In  the  first 
])lace,  the  frequency  of  these  tumours  in  itself  forms  an  interesting 
observation  in  view  of  the  belief  that  animals  generally,  and 
ruminants  in  ])articular,  are  only  slightly  susceptible  to  malignant 
growths.  The  well-known  fact  that  dogs  aie  subject  to  cancer  to  a 
greater  degree  than  othei-  animals  is  generally  attributed  to  the 


062 


A.  D.  THOMAS. 


oreater  a>^e  tliese  are  allowed  to  attain  as  ]>ets.  This,  however,  is 
open  to  ohjection,  as  a <^Teat  many  other  animals  are  often  allowed 
to  rea(di  a ripe  old  a^e,  either  for  sentimeiital  or  othei'  reasons,  and 
yet  j)rol)ahly  show  mm  h less  tendency  towards  tiinionr  formation  than 
do<>'S.  A>>e  is  ohvionsly  not  the  only  ]nedisposinf4'  factor.  Bleed  is 
just  as  im])oitant,  and  tlie  susceptihility  of  different  sjiecies  and  even 
varieties  of  the  same  sjiecies  varies  oreatly.  One  need  only  mention, 
for  exani])le,  the  well-hnown  melanomata  in  ”’rey  horses.  The 
freipiency  of  these  tnmonrs  under  conditions  of  aye,  locality,  food, 
work,  etc.,  (jiiite  similai-  tor  yrey  as  well  as  for  other  horses,  shows 
(dearly  that  tlie  snscejitihility,  whatever  it  may  he,  is  inherent  in  the 
yrey  horse  itself.  The  Anyora  yoat,  as  will  hecome  evident  from 
the  observations  to  follow,  jiresents  a remotely  similar  example. 
Apart  from  the  fact  that  these  tnmonrs  are  often  melanotic  and 
ajipear  fre([nently  in  the  reyion  of  perinenm  in  both  horses  and  yoats, 
it  will  be  seen  that  they  have  nothiny  in  common.  In  the  horse  they 
aie  melano-sarcomata,  whereas  those  in  the  yoat  are  of  epithelial 
oriyin.  In  compariny  the  native  and  Boer  yoats  of  this  country  with 
the  Anyora,  under  similar  conditions  of  environments  and  aye,  often 
even  mi.xed  in  the  same  flo(d<,  we  find  that  the  former,  with  very 
few  exce}»tions,  never  suffer  from  cancer,  whereas  in  the  latter  its 
frecinency  is  relatively  hiyh.  This  is  so  strikiny  that  many  farmers 
consider  the  condition  contayious,  and  deal  with  it  accordinyly. 
One  must  say,  however,  that,  except  for  an  occasional  valuable  stud 
animal,  the  losses  due  to  cancer  are  not  considei'ed  very  yreat  when 
compared  with  the  occasional  heavy  annual  mortality  resnltiny  from 
drouyhts,  ])oisonons  jilants,  arid  other  ayencies  common  to  this  coun- 
try. This  probably  explains  why  the  condition  has  not  attracted 
the  attention  of  veterinarians  sooner.  Mention  of  the  condition  from 
one  i)articulai  ly  observant  fainier  in  coi-resjiondence  with  this 
Institute  led  to  the  discovery  that  it  was  fairly  yeneral  in  Anyora 
docks,  in  whicdi  a very  small  ])ercentaye  of  cases  occur  reyularly 
eveiy  year. 

It  was  decided  to  investiyate  this  interestiny  condition,  and  the 
lesults  whi(di  have  been  obtained  to  date  are  yiven  in  this  ])aper. 
d’he  main  object  of  this  articde  is  the  descrijition  of  the  tumours 
collected.  Incidental  notes  on  the  (dinical  aspects  and  treatment, 
yathered  ])artly  fioni  the  very  limited  field  ex])erience,  are  added 
where  possible.  A few  oliservations  and  suyyestions  reyardiny 
l»ossible  ])redisposiny  and  causative  factors  are  also  yiven.  ddie 
ex{)erimental  ])art  of  the  work  is  natuially  I'estricted,  especially 
when  dealiny  with  larye  animals  as  in  this  case.  Smdi  ex])erinients 
necessarily  extend  over  A’ery  lony  periods  of  time,  a fact  whiih 
further  cuitails  the  sco]>e  and  variety  of  ex])eriments  whi(di  can  be 
undertaken . 

From  imjuines  made  amoiiyst  Anyora  faiiners  thems(dves,  this 
disease  must  have  existed  in  tiie  Ca])*'  ever  since  the  early  days  of 
the  Anyora  yoat  in  this  country.  The  term  “ cancel',"  " canker,"  or 
its  Afrikaans  ecjuivalent  " kanker,"  is  yeneially  used  to  desiynate  any 
tumours  with  maliyiiant  tendencies.  Amonyst  Anyora  yoat  farmers, 
however,  it  has  become  a sjiecitic  term  for  a maliyiiant  disease  which 
usuallv  affects  the  ])erineum,  sometimes  the  ears  or  oilier  paits  of 
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skin  of  these  nninials.  Fre(iueiit  nietastases,  ami  symptoms  of 
eaehexia  which  accompany  these  tnmoiirs  in  their  ultimate  fatal 
form,  certainly^  justify  the  term  cancer,  and  also  the  belief  that  the 
disease  is  inciu-ahle  in  its  advanced  stap’e.  A »reat  deal  of  informa- 
tion was  collected  from  many'  farmers  who  had  had  to  deal  with  the 
condition.  Most  of  it,  however,  althoiigdi  often  interesting,  was 
found  to  he  very  conflicting  and  unreliahle,  and  had  to  he  discarded. 

II.  THE  SOUTH  AFRICAN  ANGORA  COAT. 

ORKIIX. 

In  order  to  appreciate  certain  points  raised  later  in  this  paper, 
it  is  perhaps  relevant  at  this  .stage  to  recapitulate  hrietly'  the  history' 
of  the  introduction  of  this  animal  into  South  Africa.  This 
incidentally  led  to  the  establishing  of  one  of  the  most  remunerative 
lines  of  stock-farming  in  the  more  or  less  arid  regions  of  the  Cape. 
Cronwright  Sidireiner  states  that  the  first  importation  of  one  Angora 
she-goat  with  12  males  from  Asia  took  place  in  18-58.  These  rams 
eventually'  all  proved  sterile,  having  evidently'  been  tampered  with 
hefore  their  departure  from  their  home  country'. 

Fortunately,  the  she-goat,  during  the  course  of  the  voyage, 
gave  hirth  to  a ram  kid,  so  that  this  ram  with  its  mother  really 
formed  the  nucleus  of  the  South  African  Angora  goat  industry'. 
Many'  more  and  larger  consignments  were  suhsecpiently'  imported, 
i.e.  in  1850,  1857,  1858,  and  later.  Practically  all  these  earlier 
iin])orted  goats  were  at  first  freely'  crossed  with  the  native  and  Boer 
goal,  which  are  known  for  their  haidiness  and  prolificacy  (twins  and 
even  triplets  being  quite  common).  This  cross,  although  it  undoubtedly 
meant  a serious  setback  in  the  quality'  and  (piantity  of  mohair,  has 
had  a marked  beneficial  effect  in  producing  a hardier  race,  and  rapid 
multiplication  at  the  beginning.  Subsequent  grading  up  by'  selection 
resulted  in  the  present-day'  relatively'  high  standard  animal.  One, 
however,  often  notices  reveisions  to  coarse  hair,  ])igmented  skin, 
hair,  etc.,  as  a result  of  the  ini])ure  original  stock. 

HABITAT. 

The  Angora  goat  population  of  the  Fnion  at  present  numbers 
some  1,825,000  animals.  Although  new  blood  was  several  times 
introduced  from  Turkey',  inbreeding  necessarily'  had  to  be  resorted 
to  in  this  grading  uj)  process,  in  order  to  bring  the  (piality  of  the 
mohair  to  that  high  standard  required  for  the  trade.  It  is  ])robably 
on  account  of  this  high  si)ecialization  for  the  production  of  mohair 
of  exceptional  quality  that  the  Angora  goat,  like  other  highly  l>red 
animals,  piesents  such  refined  characters  and  is  rather  delicate  in 
constitution.  Angora  goats  do  fairly'  well  in  many  parts  of  the 
b nion,  but  for  the  pioduction  of  the  best  mohair,  certain  very 
definite  climatic!  and  pastoral  conditions  are  essential,  and  these  are 
to  be  found  in  the  colder,  dry,  semi-arid  districts  of  the  Cape.  In 
these  regions  infectious  diseases  are  practically  unknown,  but  the 
periodic  severe  droughts  and  attendant  ills,  such  as  over-stocking 
and  plant  poisoning,  cause  at  times  considerable  losses.  The  goats 
ai’e  usually'  herded  in  large  flocks  hv  day.  and  kraaled  at  nighf. 
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This  i)iactice  is  iiein<>'  gradually  replaced  l>y  a more  modem  and 
rational  system  of  allowing  animals  free  range  day  and  night  in 
verniin-])roof  camps.  As  a matter  of  fact,  the  Angora  goat  is  no 
worse  off  as  regai'ds  hygienic  and  othei'  conditions  than  slieej)  and 
native  goats  ke])t  in  the  same  locality. 

AOKMAL  SKIX. 

The  better-hred  Angora  goat  has  as  a rule  a clear,  pinkish  white 
skin  of  fine  pliable  texture.  The  long,  uniform,  wavy,  silky  locks 
of  ])iire  white  mohair  cover  the  whole  body  with  the  exce])tion  of  the 
face,  ears,  and  distal  extremities  of  the  limbs.  The  latter  parts  are 
covered  by  coarse,  short,  stubby  hair.  Very  often,  however,  blackish 
pigmented  patches  are  present  on  the  skin,  especially  that  of  face, 
ears,  and  perineum,  rarely  on  the  body.  These  vary  in  size  from 
that  of  a i)in's  head  to  half  a mown  or  larger,  and  in  number  from 
a few  scattered  patches  to  great  numbers  often  tending  to  confluence. 
The  hair  over  these  is  as  a rule  white.  Occasionally  one  sees  goats 
with  coni])letely  i)igmented  skin  ; the  hairy  coat  then  has  a bluish 
grey  colour.  This  distribution  of  pigment  in  the  skin  is  important 
as  it  j)robably  has  a bearing  on  the  origin  of  the  ])igmented  tumours 
to  be  mentioned  later. 

The  skin  is  usually  dry  and  often  covered  with  fine  epithelial 
scabs  lesembling  dandruff.  Oily  skins  are  sometimes  met  with,  but 
such  animals  are  culled,  as  their  mohair  is  considered  coarse.  The 
skin  of  the  face  and  ears  is  rather  thicker,  and  very  often  pigmented  ; 
in  fact,  the  skin  around  the  eyes  is  nearly  always  so.  The  ears  often 
show  laceration  and  sni(dvs,  the  result  of  ear-marking.  The  perineal 
skin  is  .soft  and  of  a ])inkish  grey  to  very  light  brown  colour.  It  is 
well  supplied  with  sweat  and  sebaceoiis  glands,  but  only  spar.sely 
covered  with  fine  hair.  The  recess  below  the  tail  usually  contains 
a variable  quantity  of  greyish,  cheesy,  sour-smelling  matter 
re.sembling  smegma.  This  may  be  in  the  form  of  a soft,  ])ultace()us 
mass,  it  may  be  caked  or  even  dry  and  crumbly,  but  always  faiily 
firmly  adherent  to  the  underlying  skin.  Little  balls  of  this  siibstance 
matted  together  with  dirt  and  formed  by  the  to  and  fro  rubbing  of 
the  tail,  can  often  be  seen  hanging  from  small  excrescences  of  the 
epidermis  in  this  region.  The  skin  in  this  lecess,  once  cleaned,  is 
very  thin  and  hairless,  white  in  colmir,  and  pitted  by  the  openings 
of  countless  sebaceous  glands. 

JlISTOLOdV  OF  THE  SKIX. 

For  the  purpose  of  obtaining  an  idea  of  the  hi.stology  of  the 
skin  of  those  parts  es])ecially  subject  to  cancer,  an  a])j)arently  liealthx  . 
mature  she-goat  (144dd)  was  killed,  and  material  for  examination 
collected  from  the  non-pigmented  ])erineal  skin.  Sections  were 
])re2)ared  from  l-‘5  different  pieces,  re])resenting  regularly  S])aced 
layers  on  either  side  of  a median  line  from  the  (le])th  of  Ihe  tail 
recess  down  to  the  region  of  the  clitoris.  44ie  skin  just  under  the 
fail,  i.e.  in  the  de])th  of  Ihe  recess,  shows  numerous  very 
huge  sebaceous  glands,  nearly  tomdiing  each  othei'.  They  show 
branched  sacculations,  which  communicate  Avilh  the  surface  by  wide 
funnel-shaped  opening  in  the  ejiidermis.  flair  follicles  are 
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practically  absent  in  this  reoion,  bnt  the  sweat  elands  are  well 
clevel()])ecl.  The  epiclerinis  is  fairly  thin  and  covered  by  very  little 
keratinized  substance.  In  the  sections  taken  at  the  level  of  the 
anus,  the  e])ideruial  layer  becomes  fairly  thicdv,  and  in  many  places, 
especially  alono'  some  of  fhe  folli(  les,  evidence  of  hornifying-  centies 
can  be  seen.  Still  further  down  the  hair  follicles  becomes  numerous. 
Sebaceous  and  sweat  glands  remain  well  developed  and  numerous, 
although  not  ipiite  so  close  together,  nor  so  large  as  above.  In  the 
region  between  the  anus  and  the  vulva,  situated  well  below  the  level 
of  the  sweat  glands,  and  lying  on  the  bundles  of  muscde  fibres,  are 
sparse  but  well-developed  glands,  which  appear  to  have  a special 
function.  Their  lumen  contains  an  eosinophilic,  homogeneous 
material  resembling  colloid.  In  a])pearance  they  resemble  the  sweat 
glands  to  some  extent,  but  show  many  more  convolntions.  Some  of 
the  tubules  often  show  luanching  sacculations.  The  lining  epitlielium 
consists  of  a single  layer  of  low  cubical  ei)ithelium  often  having  a 
peculiar,  vacuolate  ai)i)earance  due  to  the  i>resence  of  many  refracfory 
globules  in  the  cytoplasm.  The  o]>ening  of  these  glands  was  not 
traced.  They  are  probably  modified  skin  glands,  of  the  nature  of 
the  so-called  aj)ocrine  sweat  gland.  Pigment  is  absent,  or  very 
scai'ce,  in  the  basal  layer  of  the  epidermis,  but  may  be  seen  in 
chromato])hores  lying  just  undei-  the  basal  membrane.  These  cells 
are  few  in  number,  and  fairly  well  spaced  ont,  being  more  frequent 
between  the  sebaceous  glands  and  around  the  hair  folli(des.  Through- 
out this  region,  round  cells  in  (dusters,  or  in  diffuse  arrangement, 
are  seen  in  the  corium,  sometimes  associated  with  Ihe  interpa])illary 
processes  of  the  epidermis.  These  round  cell  accumulations  are  moie 
evident  (inder  the  squamous  epithelium  lining  the  vulva.  Here  they 
seem  actually  to  invade  the  e])ithelium  in  places,  and  are  often  mixed 
with  neutro])hiles.  The  chromatophores  are  generally  absent  from 
this  legion.  Towards  the  periphery  of  the  perineum,  there  is  a 
gradual  decrease  in  the  number  and  size  of  the  skin  glands  as  the 
hair  follicles  become  more  numerous. 

Specimens  of  skin  from  other  goats,  some  with  pigmented 
l)erineum  and  ears,  were  also  examined.  The  histological  jiicture 
is  similar  to  the  above  in  all  essentials,  except  that  the  distribution 
of  pigment  is  different.  The  })igmented  patcdies  or  maculae  men- 
tioned above  contain  a good  deal  of  melanin.  The  granules  are  most 
abundant  in  the  germinal  layer,  but  jiervade  also  the  whole 
malpighian  layer. 

The  other  ])arts  of  skin  may  contain  smaller  but  variable  amounts 
of  melanin,  which  is  either  uniformly  sjuead  along  the  basal  layer, 
or  confined  to  certain  areas  only.  The  arrangement  of  the  skin  glands 
IS  the  same.  They  are  large  and  ( loser  together,  often  unassociated 
with  hair  follicles  near  the  anus  and  under  the  tail,  whereas  they 
gradually  become  smaller  towards  the  jierijihery  of  the  perineum. 
Here  and  there,  near  the  anus  and  vulva,  minute  superficial  erosions 
with  infiltration  of  neutrojdiiles  and  lound  cells  under  and  into  the 
epidermis  are  seen.  Somefimes  a layer  of  intlamniatoi y exudate  and 
fibrin  covers  the  excoriation.  The  skin  of  the  ear  from  two  sjiecimens 
examined  presents  nothing  unusual.  The  e])idermis  is  thrown  into 
coarse  serrations  superficially,  excejit  on  the  inner  surface  of  ear. 


A.  I).  THOMAS. 


M'here  it  is  relatively  smooth.  The  intei])apillarv  projeetioiis  are 
small  and  shallow,  hut  at  the  ed”e  of  the  ear  may  reach  considerahle 
depth  and  thi(d<ness  (acanthosis).  The  basal  layer  of  the  epidermis 
and  hair  follicdes.  often  also  the  stratum  si)inosuni,  shows  a more  or 
less  heavy  j)i<>’mentation,  often  ])at(diy  in  distribution.  The  inner 
surface  of  the  ear  <>enerally  shows  much  less  ])i”mentation.  The 
sebaceous  f>lands  aie  fairly  freciuent.  but  small,  and  o])en  into  the 
numei'ous  hair  follicdes  ])iesent.  Sweat  «lands  are  rare  and  very 
small. 

III.  SKIN  CANCER  OF  ANGORA  COATS. 

llefore  ])roceedinp-  with  the  description  of  the  cases  observed, 
it  is  ])e7haiis  advisable  to  enumerate  the  vaiious  circumstances  under 
whi'di  these  tumours  occur,  the  tyjies  of  animals  affected,  and  how  the 
farmer  deals  with  them. 


(K'CniKKXCK 

Species. — As  pointed  out,  only  Angola  poats  are  S7iscei)tible  to 
these  types  of  tumour  to  this  extent.  Evidence  fathered  fiom 
farmers,  as  well  as  i)ersonal  observations,  show  that  new  growths  of 
this  description  are  ]>ractically  unknown  in  the  South  African  native 
or  lloer  ^oat. 

In  sheep,  skin  tumouis  are  occasionally  met  with  on  the  head 
in  A’arious  situations,  such  as  on  the  ears,  eyelids,  (dieeks,  and  fore- 
head, etc.  Several  smdi  cases  have  already  been  examined  at  this 
Institute  and  identified  as  s])ino-cellular  carcinomata.  Dodd  (1923) 
describes  the  occurrence  of  skin  cancer  of  the  ear  in  Australian  sheep, 
while  Deatti  attributes  the  cartinoma  seen  in  Ar<>entine  sheej)  to 
injuries  from  thorn-bushes. 


SEX. 

She-»'oats  are  by  fai-  the  most  commonly  affected.  Ka])aters  or 
castrated  males  only  rarely,  and  then  usually  on  a broken  horn  stum}), 
ear,  and  elsewhere  on  the  skin.  Kams,  on  the  other  hand,  have 
a])i)arently  never  been  observed  sufferin<>’  fiom  cancer.  It  should  be 
remembered  that  rams  usually  form  only  a small  percenta<>e  of  the 
flocks.  Whether  this  has  actually  anythin”'  to  do  with  the  ap])aient 
total  absence  of  tumours  in  them  cannot  at  this  stape  be  said,  but  is 
cei'tainly  seems  that  males,  imdudiu”'  kapaters,  aie  much  less  suscep- 
tible to  these  tunio\irs  than  females. 

AGE. 

.Vccurate  figures  cannot  be  i>'iven,  l;ut  most  of  tlu'  cases  observed 
were  adult  and  a<>ed  animals.  Althou<>h  some  “ waits  " were  seen 
on  (|uite  youii”-  <>'oats,  these  were  merely  of  i)a])illomalous  nature. 


EUE(iI’KX('V. 

The  estimated  ])ercenta”e  occuirence  of  cancer  amongst  poats,  as 
stated  by  various  farmers  consulted,  ranges  from  I per  mil.  to  5 jier 
cent,  of  the  Hock  yearly.  E n foi  t una  lely , no  statistics  of  any  descrip- 
tion are  available  to  substantiate  or  refute  thesi'  fipures,  which  are 
undoubtedly  very  rou”h  estimates,  and  often  on  th(>  hipli  side.  Exmi 
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from  the  flocks  inspected  personally,  it  was  found  impossible  to  arrive 
at  any  dehuite  figure,  since  the  exact  numher  of  affected  animals 
destroyed  by  attendants  during  the  season  could  not  be  ascertained. 
It  is  very  difficult  to  examine  all  the  goats  in  the  large  and  scattered 
flocks,  to  make  sure  that  no  early  cases  are  missed.  The  cases  actually 
studied  were  nearly  all  obtained  from  one  owner,  who  estimates  the 
percentage  at  •!  per  cent.  This  figure,  however,  seems  unwarrantably 
high.  The  correct  figure  varies  from  Hock  to  Hock,  and  from  year  to 
year  within  the  ranges  mentioned  above,  and  probably  rarely  reaches 
or  exceeds  1 per  cent. 

SEAHOX. 

Tumours  apparently  develop  at  any  time  of  the  year,  although 
some  farmers  maintain  that  they  are  more  frequent  at,  or  after, 
tupping  time.  In  fact,  they  firmly  believe  that  the  disease  is  trans- 
mitted by  the  ram  at  service,  from  affected  she-goats,  to  the  healthy. 
Although  exi)eriments  to  prove  this  point  could  not  actually  be  carried 
out,  it  seems  very  unlikely  that  this  is  the  case.  (See  Contact  Experi- 
ments.) 

E(  )CALITY. 

These  tumours  apparently  occur  all  over  the  country  wheie 
Angora  goats  are  kej)t,  even  in  the  Transvaal  under  climatic  condi- 
tions totally  different  to  those  of  the  (’ai)e. 

( f EN 1^:  If  A E A E P E All  AXCE . 

Under  farming  conditions  the  flocks  are  brought  in  at  certain 
periods,  e.g.  for  shearing,  at  kidding  time,  for  dipping,  etc.  This 
nffords  an  opi)ortunity  of  catching  and  handling  each  animal,  so 
that  it  can  be  subjected  to  a more  or  less  close  inspection.  In  this 
way  many  of  the  tumours  are  detected  while  still  fairly  small. 
Tumours  otherwise  have  to  reach  a certain  size  before  they  can  readily 
be  detected  without  handling  the  animal.  As  a rule,  the  first  indica- 
tion of  the  presence  of  a tumour  is  the  soiling  and  matting  together 
of  hair  around  the  perineum  with  slimy  exudate  and  dirt.  Tumours 
in  other  parts  are  also  generally  detected  when  they  become  ulcerated, 
start  giving  off  soiling,  stinking  exudates,  and  become  Hy-struck. 
The  general  appearance  of  such  tumours  naturally  varies  greatly. 
The  size  may  be  anything  from  that  of  a pea  uji  to  10  cm.  in  diameter, 
either  rounded  and  lobulated,  or  flattened  like  a great  raised  ulcer. 
The  i)arts  affected  in  order  of  frequency  are  the  ])erineum,  ear,  horn 
stum]),  udder,  and  rest  of  skin,  the  first  being  by  far  the  most  com- 
monly affected.  Even  in  this  situation  the  tumours  have  ])redilection 
seats,  eithei’  the  skin  of  the  recess  under  the  tail  is  affected  or  the 
sides  of  the  vulva.  Very  often  both  are  affected  so  that  the  growths 
run  into  each  other.  The  tumours  under  the  tail  usually  originate 
in,  and  aie  attacdied  to,  the  skin  above  the  anus,  either  in  the  centre 
oi'  on  to  the  side.  The  area  of  attachment  may  remain  small,  so  that 
the  tumour  as  it  grows  becomes  pedunculate  and  mushroom-like,  or 
else,  on  the  other  hand,  the  base  may  widen  with  the  tumour,  and 
on  account  of  neci'osis  or.  the  action  of  fi\-  larvae  il  may  assume  the 
form  of  a wide,  shallow,  ragged  ulcer  with  indurated,  raised  edges. 
From  the  usual  starting  point,  i.e.  the  depth  of  the  recess  under  the 
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tail,  the  tumour  f>rows  as  a moist,  piiikisli  mas's,  sometimes  greyish  to 
black,  until  it  tills  the  whole  space  between  the  two  lateral  tail  folds, 
which  may  even  he  pushed  outward.  It  may  then  extend  downwards, 
hanging'  over,  or  on  either  side  of  the  aniis,  and  even  down  to  the 
vulva.  The  vulvar  tumours  are  more  usually  of  the  rodent  ulcer  type, 
j»artly  covered  with  crusts,  and  gradually  widening  and  getting 
(leei)er,  or  bulging  out  to  take  on  a caxiliflowei-  appearance.  It  ■seems 
to  he  a common  property  of  these  tumours  that,  as  soon  as  they  reacii 
a certain  size,  tliey  tend  to  become  surrounded  and  covered  by  moist 
exudate,  which  forms  a suitable  pabulum  for  bacteria  and  other 
organisms.  This  exudate  tends  to  soil  and  mat  the  adjoining  hair  and 
contiihutes  to  considerable  initation.  In  some  cases  it  ai)j)ears  to 
have  a macerating  intluence  on  the  lower  lying  or  in-contact  skin, 
often  to  such  an  extent  as  to  give  lise  to  actual  newgrowth  or  contact 
implantation.  lllow-flies  are  attracted  to  this  legion  by  the  foul 
smell  and  moistness.  They  deposit  their  eggs  on  the  tumour,  rvith 
<lie  result  that  the  emerging  maggots  soon  attack  the  tumour  and  eat 
their  way  into  its  substance,  causing  intense  irritation  and  suffering 
to  the  animal.  Apart  from  fly  larvae,  the  tumouis  often  undergo 
loss  of  substance  by  the  sloughing  off  of  gangrenous  tissue,  (’rusts 
which  fonn  over  them  are  torn  off  mechanically,  either  accidentally 
by  horning,  or  by  the  animal  itself  while  scratching  or  biting  itself 
on  account  of  irritation.  Haemorrhage  is  also  very  easily  set  up 
by  the  least  traumatic  action  on  the  tumour.  The  early  stage  of  the 
tumour,  i.e.  from  the  time  it  begins  developing  until  it  becomes  large 
enough  to  cause  exudation  and  irritation,  occupies  a varying  length 
of  time  uj)  to  several  months.  During  this  period  the  animal  seems 
to  experience  little  or  no  inconvenience  and  certainly  remains  in  fair 
or  even  good  condition,  according  to  the  state  of  the  pasture.  Such 
a small  tujuour,  especially  when  in  the  depth  of  the  tail  recess,  can 
he  easily  overlooked,  unless  the  tail  is  lifted  and  the  part  closely 
examined.  In  most  cases  the  tumour  grows  only  A’ery  slowly  at  first, 
and  may  even  at  times  show  considerable  I’egres'sion  (gangrenous 
sloughs,  maggots,  trauma).  ( )n  reaching  a certain  size,  however,  or 
for  other  unknown  reasons,  the  disease  may  siiddenly  take  a more 
rapid  course,  'riie  animal  stands  apart  from  others,  does  not  feed 
properly,  and  shows  all  the  signs  of  intense  wori-y  and  iiritation, 
namely,  constantly  flicking  its  tail,  stamping  its  feet,  biting,  horning, 
and  scratching  the  affected  ])art,  sometimes  furiously,  or  else  biting 
viciously  other  goats  around  the  perineum.  The  animal  seeks  dark 
corners  to  lie  in,  or  creejis  amongst  other  goats,  and  usually  lies  with 
its  head  towards  its  perineum  in  an  attempt  to  ward  off  dies,  (’ondi- 
tion  is  lost  very  rapidly,  and  the  animal  dually  dies  in  a slate  of 
extreme  emaciation  and  cachexia.  In  practice,  fortunately,  affected 
animals  are  nearly  always  sjiared  this  cruel  and  slow  torture,  or  at 
any  rate  it  is  curtailed.  The  farmer  realizes  from  experience  that  the 
condition  is  incurable.  All  cases  are,  therefore,  destroyed  as  soon 
as  they  come  to  his  notice.  In  this  way  he  is  able  to  make  use  of  the 
carcase  while  still  in  fail-  condition,  and  incidentally  saves 
the  animals  from  unnecessary  suffering.  She-goafs  affected 
witli  perineal  tiunouis,  if  allowed  to  bleed,  naturally  umh'i- 
go  terrible  suffering  and  laceration  of  vulva  during  jiarturit  ion . 
A])art  from  these  humane  and  economic  reasons,  early  culling  is 
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l)vactise(l  to  iniiiiini/e  tlie  chances  ot  can yiu"'  over  the  aft'ection  from 
diseased  animal's  to  clean  ones. 

The  economic  losses  due  to  cancel'  of  the  <>'oat  in  the  past  have 
been  overshadowed  by  those  due  to  other  causes.  The  veterinarians 
were  mostly  lueoccupied  with  more  imjiortant  and  urii'ent  stock 
diseases.  This  probably  is  the  reason  why  tlie  condition  has  not  been 
recorded  before.  Malig'iiant  growths  in  their  various  forms  are  well 
known  and  accepted  as  inevitable,  or  taken  for  granted,  and  as  they 
are  known  to  he  incurable,  no  further  notice  is  taken  of  them  beyond 
destroying  the  affected  animals.  Attempts  at  treatment  have  been 
repeatedly  tried  by  the  more  enterprising  owners,  esjiecially  where 
the  more  valuable  animals  are  concerned.  A paste  made  uj)  with 
Cooper’s  arsenical  dipping  powder  is  said  to  have  some  beneficial 
effect  when  apjilied  in  the  early  stages.  Other  drugs  and  herbs  have 
also  been  tried  with  varying  and  doubtful  results.  Surgical  removal 
in  the  crudest  form  is  practised  in  some  rare  cases  of  cancer  of  the 
ear,  by  the  simple  process  of  cntting  off  the  ear  above  the  tumour.  A 
few  “ ])ermanent  ” cures  were  effected  in  this  way.  vSuch  cases, 
however,  are  tew  and  tar  between,  especially  in  late  yeais,  as  most 
farmers  prefer  to  kill  off  all  affected  animals.  They  claim  that  this 
is  directly  responsible  for  the  undoubted  reduction  in  incidence  of 
cancer  lately. 

There  are  also  some  who  maintain  that  since  tlie  advent  of  a more 
modern  and  rational  system  ot  farm  management,  i.e.  allowing  the 
animals  free  range  in  vermin-jiroof  camps,  instead  of  herding  and 
kraaling,  coujiled,  of  course,  witli  the  jiractice  of  culling,  the  occur- 
rence of  cancer  has  been  materially  reduced. 

MATKUIAL  COUvKCTKl). 

The  material  studied  consisted  ot — 

(1)  seven  tumours,  mostly  in  their  eaily  stage,  removed  surgi- 
cally from  affected  animals  on  the  owner’s  farm  (Series 
T25(i).  This  incidentally  afforded  an  oppoitunity  of  visit- 
ing the  Hocks  under  actual  farming  conditions,  and  ot 
gathering  first-hand  information.  Other  information  was 
obtained  from  various  progressive  Angora  goat  farmers  by 
circulating  a questionaire  dealing  with  some  of  the  most 
obvious  as])ects  of  this  disease; 

(2)  fifteen  affected  animals  obtained  from  various  sources,  of 
which  11  were  from  the  owner  referred  to  above.*  These 
animals  were  consigned  to  this  Institute  and  kept  in 
staliles  and  later  together  with  some  30  experimental 
animals  in  a small  jiaddock.  Some  weie  used  for  trans- 
mission and  various  other  experiments,  while  others  were 
kept  for  the  observation  of  the  tumoui'S  in  t lieir  various 
stages  of  develoimient . In  nearly  all  cases  material  w.is 
collected  for  histological  examination.  The  description  of 
each  case,  including  the  clinical  observai  ion,  ])ost-nioi'1eni 
and  histological  results,  will  be  found  in  lU'otocol  form  at 
the  end  of  this  jiaper. 

The  following  table  gives  a summary  of  the  cases:  — 

* Since  sioiiig  to  press,  21  more  cases  of  cancerous  goats  have  been  collected, 
of  which  14  were  affected  at  the  iierinenm  and  7 on  the  ears. 
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Pied,  probably  poisoning. 
Tumour  removed.  R. 

Killed. 

Died. 

Tumour  removed  surgically.  R. 
Killed  in  edremis. 

Died. 

Died. 

Tumour  removed  surgically.  R. 
Biopsy  for  diagnosis. 

Tumour  removed  surgically.  R. 
Tumour  removed  surgically.  R. 
Tumour  removed  surgically.  R. 
Tumour  removed  surgically.  R. 
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Spontaneous  disappearance.  R. 
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Sp.  c.  ea.  = Spinous  cell  carcinoma. 
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THE  CASES  STFDIEIE 

Eroiii  the  foiegoiug’  table  it  will  be  seen  that  24  animals  are 
inchided,  althongdi  they  did  not  all  suiter  from  true  cau.eer. 
A"os.  14770-14778  were  received  here  on  or  about  the  20th  Augaist, 
1920,  but  were  not  taken  over  by  the  writer  until  the  17th  June, 
1927.  A further  10  goats,  Aos.  17292-17801,  were  received  from  the 
same  source  on  the  loth  June,  1927.  They  were  selected  and  sent 
up  by  the  owner  as  specimens  of  cancer  cases.  Ao.  17295  is  not 
included  in  the  table,  as  on  arrival  no  tiimour  could  be  found  on  it, 
neither  did  any  develop  subsecjuently.  Aos.  17800  and  17801  were 
young  2-tooth  animals,  and  had  papillomata,  which  subse([uently 
disa])peared.  It  is  stated  that  “ warts  ” by  being  continually 
scratched  and  injured  may  develop  into  cancer,  but  it  is  doubtful 
whether  these  would  have  become  true  cancers  under  any  circum- 
stances. The  “ warts  " that  the  farmers  may  have  seen  turn  to 
cancer  are  ])robably  not  ordinary  papillomata,  but  cancerous  or 
I)recancerous  growths,  Ao.  17292  died  on  arrival,  but  unfortunately 
no  material  was  collected  for  section  as  it  was  not  realized  in  time 
that  the  gangrenous  tissue  around  the  broken  hoin  stuni])  might  be 
of  the  nature  of  a tumour.  It  is  quite  probable  that  this  case  was 
similar  to  1729().  A"o.  21957,  received  on  the  17th  A'ovember,  1928, 
from  a different  locality,  was  siitfering  from  a typical  cancer  of  the 
perineum.  The  seven  si)ecimens  marked  725b  A to  725b  (1  are  all 
tumours  removed  on  the  20th  August,  1927,  during  the  course  of  a 
visit  to  the  farm  from  which  the  first  two  lots  originated.  These 
tumours  had  developed,  or  rather  become  api)arent  to  casual 
ins])ection,  since  the  previous  series  (17292-17801)  had  been  culled 
from  the  flocks.  It  may  be  taken,  therefore,  that  they  were  still 
in  the  earlier  stages  of  develo})ment,  a point  which  seems  supported 
by  their  relative  small  size  and  micioscopical  appeaiance  generally. 
Tlie  object  of  this  visit  was  to  study  the  local  conditions,  collect 
material  for  microscopical  examination,  and  incidentally  note  the 
curative  effects  of  surgical  removal.  Aos.  9988,  14505,  and  15(i90 
were  j)icked  out  from  the  available  experimental  goats,  on  account 
of  ])eculiarities  which  might  throw  some  light  on  the  mode  of 
development  of  the  tumours.  Ao.  9988  had  a small  pea-size  pro- 
t\iberance  under  the  tail  to  start  with;  this  eventually  grew  to  a 
flat  excrescence  a couj)le  of  cms.  in  diameter.  The  histology  of  this 
growth  seems  to  ex])lain  the  origin  of  this  tyj)e  of  neoj)lasm  to  some 
extent.  Ao.  14595.  which  accidentally  received  a traumatic 
laceration  of  the  vulva,  was  left  untreated  and  kej)t  under  observation 
to  see  whetlier  the  chronic  inflammation  would  lead  to  the  beginning 
of  a new  growth.  T*]>  to  date,  no  evidence  of  this  can  be  seen. 
Ao.  15b99  had  a ])eciiliar  fringe  of  -small,  short,  skin  outgrowtlis 
under  the  tail,  on  which  caked  balls  of  secretion,  dirt,  etc.,  accumu- 
lated and  hung  down.  Tliese  outgrowths  have  so  far  made  no 
])rogress  and  are  apparently  malformations  of  the  skin,  and  not  at  this 
stage  to  be  regarded  as  tumours  (see  Fig.  45).  ( »ut  of  the  24  animals 

included  in  the  table,  Aos.  17809,  17891,  14595,  and  15999  are  only 
of  interest  inasmuch  as  the  lesions  noticed  might  form  a starting 
point  for  cancerous  growths.  Aos.  14779,  17292.  725(i  (1,  and  9988 
cannot  be  taken  into  account,  as  no  material  was  examined  micro- 
sco])ically  from  tlie  fir'Jt  two,  and  the  diagnosis  of  tlie  last  two  is 
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clou})ttul.  ^«’o.  098-5  and  also  14772  show  very  interesting  c-hanges, 
wliicli  it  is  believed  might  explain  the  earlier  developmental  stages 
of  the  tumours  in  question. 

This  leaves  a total  of  Hi  goats  in  which  epitlielioniata  of  various 
types  were  examined  histologically. 

'1  he  diagnoses  arrived  at  are  given  in  the  table,  and  the  clinical 
and  m icroscoj)ical  findings  in  the  protocols  at  the  end  of  this  j)aj)er. 

'lliese  sixteen  cases  are  all  females.  The  only  castrated  male 
(Kapater  17292)  was  excluded  on  account  of  lack  of  histological 
evidence  as  to  the  natuie  of  the  growth,  dheir  ages  vary;  the 
.\oungest  being  4 tooth,  while  the  majority  are  classed  as  full-mouth 
and  aged.  The  latter  term  includes  those  in  which  the  incisors  are 
worn  dowji  to  meie  rounded  stumps  (ui  the  gums. 

d’he  tumours  were  disti  ihuted  as  follows  : l-‘{  at  perineum,  one  on 
a t)roken  horn  .stump,  one  on  the  ear,  and  one  on  the  neck.  By 
jterineum  is  meant  the  shoit-haired  skin  around  anus  and  vulva. 
These  two  organs  are  not  considered  .separately,  since  in  our  experience 
both  may  he  affected  at  once.  Tumours  have  been  seen  extending 
from  the  one  to  the  othei-  during  the  course  of  their  development, 
e.g.  14771  and  17293. 

As  regards  the  nature  of  the  various  neojilasms,  three  had  more 
or  less  definite  cancroid  tendencies,  and  can  he  called  s}»ino-cellular 
carcinomata.  Kight  showed  no  keratinization,  and  are  therefore 
classed  as  hasal-cell  carcinomata,  while  the  remaining  five  are  com- 
bined foims,  eifher  conaining  well-demarcated  areas  of  either  tyi)e, 
or  else  a more  or  less  ill-defined  intermediate  .structure.  These  .still 
have  some  of  the  characters  of  a hasal-cell  carcinoma,  hut  some  cells 
show  degeneration,  swelling,  and  keratinization,  reseml)ling  some- 
what those  .seen  in  cancroids.  It  must  be  .stated,  however,  that  the 
above  grou])ing,  which  is  arhitraidly  based  on  one  or  two 
characteristics,  namely,  keratinization  and  mori)hology  of  cells,  is 
very  unsatisfactory,  since  thej-e  is  no  sharj)  distinction  from  one  to 
the  other,  hut  rather  as  it  were  a graded  scale  of  transition  fiom 
the  round-celled,  sarcoma-like,  basal  cell  tumour  on  the  one  hand, 
to  the  ])earl  ne.st-forming  cancroid  on  the  other. 

Krompechei’  in  his  classihcation  of  Basalionies  of  course  does 
make  j)rovision  for  keratinizing  hasal-cell  carcinoma,  which  he  calls 
“ Carcinoma  hasocellulare  parakeratodes.” 

Metastases  were  only  noted  in  four  of  the  cases.  Two  of  these, 
17293  and  17298,  were  in  the  suj)ramammary  lymphatic  glands  only, 
from  j)rimary  i)erineal  cancroids.  The  lemaining  two  cases  weie 
from  non-keratinizing  ei)itheliomata.  i.e.  hasal-cell  carcinoma. 
Xo.  17299,  with  the  growth  on  the  broken  left  horn  stumj),  showed 
metastases  in  all  the  lymphatic  glands  of  the  head  and  ne(d<,  on  the 
loft  side  only,  as  far  down  as  the  i)iescaj)ulai-.  and  also  the  livei' 
(see  Fig.  18).  The  other,  17297,  al.so  had  extensive  metastases. 
The  lymphatif!  glands  affected  were  the  supramammary  on  both  sides, 
suhlumhar  and  Tiiediastinal , and  in  addition  the  kidneys,  i)ancreas, 
liver,  heai't,  and  lungs  (see  Fig.  22).  It  is  evident  thus  that  malig- 
nancy is  imleiiendent  of  the  honiifying  properties  of  the.se  neoplasms. 
We  have,  for'  instance,  several  other  cases  of  mixeii  ioim>,  m.iiic 
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of  which  were  observed  for  a considerable  j)eriod  of  time,  where 
metastases  did  not  occur.  Pionientation  (melanin)  appears  to  play  an 
important  role  in  these  tumours.  It  will  be  seen  that  a few  had  a 
pitch-black  colour,  due  to  presence  of  large  amounts  of  melanin, 
which  was  formed  in  the  growth  itself.  Some  had  varying 
()uantities  of  this  pigment,  which  was  sometimes  localized  in  certain 
parts  only,  while  others  again  seem  to  be  devoid  of  it  altogether. 


HACTEHIOLOdY. 

The  bacteiiological  as])ect  of  these  tumours  was  investigated 
only  very  sui)erficially.  On  account  of  the  lack  of  facilities  and  time, 
it  was  felt  that  this  subject  was  better  left  over  for  the  time  being. 
There  are  certainly  many  interesting  ])oints  which  are  well  worth 
inve.stigating  by  a bacteiiologist  or  protozoologist;  for  instance,  the 
idle  jilayed  by  bacteria  and  siiiral  organisms  in  the  develoimient 
or  extension  of  the  tumours.  The  smear  ])reparations  made  from  the 
scrapings  of  tlie  surface  of  the  tumours  showed  an  abundant  and 
varied  bacterial  flora.  This  could,  however,  be  exjiected  from  the 
open  nature  of  the  lesions.  In  addition,  also,  many  cases  showed  the 
liresence  of  numerous  sjiiroidiaetes  and  sjiirilla.  These  were  at  first 
regarded  with  suspicion,  in  view  of  the  alleged  transmissibility  of  the 
condition  at  tup])ing  time.  Attempts  at  transmission,  e.g.  by  (dose 
contact  of  affected  animals  with  non-affected  ones,  rubbing  of  infected 
material  into  the  mucous  membrane  of  the  vulva,  scarification,  and 
injection  with  suitable  material,  all  jiroved  unsuccessful.  Tliese 
s])iro(diaetes  are  usually  to  he  found  in  the  moist  exudate  around  the 
tumours.  They  ajipear  to  be  always  associated  with  a type  of 
Iiacterium  seen  in  fusiform  or  beaded-chain  formation.  They  corre- 
spond very  (dosely  to  those  described  by  Tunnicliff  and  others,  and 
found  in  Vincent’s  angina,  otitis  media,  and  adenoids  in  man. 
It  is,  of  course,  well  known  too  that  tyjies  of  sjiirochaetes  are  often 
found  in  ulcerating  open  sores  in  man  and  animals  generally. 
In  ])igs,  in  this  country,  they  are  often  found  in  large  skin  abscesses, 
of  whicdi  they  are  believed  to  be  the  cau.se.  Peculiarly  enough,  the 
spirochaetes  found  on  these  tumours  occurred  aj)parently  only  in  the 
goats  Avhi(  h had  been  on  the  premises  of  tliis  Institute  for  some  time. 
Xone  could  be  found  on  the  newly  introduced  cases,  nor  on  those 
examined  on  the  farm  of  origin  (T25b  series).  Furthermore,  in  those 
cases  where  material  from  swabs  of  the  tumours  was  injected  sub- 
cutaneouly  near  the  anus,  an  abscess  usually  developed  and  burst, 
leaving  an  o])en  wound  in  which  sj)iro(diaetes  were  often  found  in 
large  numbers.  In  spite  of  this,  smdi  a wound  invariably  healed  up 
] a])idly. 

Fi'oin  the  foregoing  it  is  comduded,  therefore,  that  the  s])iro- 
(diaetes  obseived  were  only  ])art  of  the  many  contamiimting 
sa])iophytes  growing  under  the  favourable  conditions  pioduced 
around  the  ulcerating  tumours,  and  that  they  were  not  directly  the 
cause  of  the  tumouis.  This,  of  course,  does  not  preclude  the 
possibility  of  secondary  influence  on  the  further  develoj)nient  oi 
s])ieading  of  the  growth  once  staited,  for  instance,  by  the  macerating 
or  irritating  effects  of  such  organisms  on  the  adjacent  tissues. 
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TKKAT.MEXT. 

'I’liis  deals  oidy  slioitly  with  the  sui“ical  asjieet,  since  the 
material  available  was  too  restricted  to  try  the  effects  of  drug’s  and 
othei'  modes  of  therai)y.  Sui^ical  removal  of  the  tumour  was  per- 
formed in  the  following-  cases: — 14772,  725d  A,  11,  C,  1),  E,  F,  and 
(1,  17294,  and  17299.  It  proved  entirely  siiccessful  in  so  far  as 
can  he  ascertained  at  this  stape.  The  operation  itself  is  veiy  simple 
on  account  of  the  su])erficial  attacdiment  and  usually  non-in£ltrative 
nature  of  these  tumours.  iMost  of  the  above  cases  were  done,  under 
field  conditions,  with  a local  anaesthetic.  An  injection  of  1 10  to  i 
prain  of  cocaine  with  adrenalin,  into  the  submitaneous  tissue  near 
or  under  the  <>'rowth,  was  found  to  answer  the  i)urpose  very  well. 
The  tumour  and  neisdihourinp-  skin  was,  in  the  first  place,  washed 
with  soa]),  warm  water,  and  disinfectant,  dried  and  painted  over 
with  tincture  of  iodine.  The  tuinoui'  could  then  very  easily  be 
dissected  out,  especially  when  of  the  stalked  variety,  by  following 
and  enucleating  the  firm  connective  tissue  stroma  from  the  subcutis. 
In  one  case  of  the  ulcer  type,  which  penetrated  deejjly  into  the  vulva 
li])  and  involved  the  mucosa  (7250  11),  it  was  necessary  to  cut  fairly 
deeply,  in  order  to  remove  the  whole  ])igTuented  tissue.  The  miicosa 
was  then  sutured  to  the  skin.  In  all  these  cases  the  tumours  were 
either  near  the  anus  or  vulva.  The  tumour  removed  from  17299 
was  situated  on  the  ear.  Here,  of  course,  the  ear  itself  was  amputated 
just  proximal  to  the  tumour  and  a few  sutures  placed  at  the  edge  to 
ai)proximate  the  skin  over  the  cartilage.  In  another  case  (725(i  E) 
the  tunioiir  was  attached  over  (juite  a large  area  of  skin  over  the  neck, 
resulting  after  the  operation  in  a fairly  wide,  though  shallow,  wound. 
In  all  these  cases  after  attending  to  haemostasis,  bleeding  being  fairly 
])rofuse  in  some,  e.g.  7250  11,  a few  inteiTui)ted  sutures  were  placed 
in  })osition  to  bring  the  skin  edges  together.  After-treatment  con- 
sisted in  cleaning  and  dusting  with  iodoform  a few  times.  The 
7250  series  running  in  the  veld  were  never  again  attended  to.  The 
whole  group  made  a rapid  and  uneventful  recovery.  As  a matter  of 
interest,  the  case  of  goat  14770  may  be  mentioned  here,  as  it 
])ractically  is  eciuivalent  to  surgical  removal.  Here  the  maggots 
which  swarmed  in  the  tumour  ate  their  way  right  down  into  the 
base  of  the  very  slender  stalk,  in  such  a way  that  the  tumour  and  its 
occupants  fell  oft.  The  small  wound  on  the  stalk  stump  healed  up 
soon  afteiwards  and  there  has  been  no  recurrence.  The  seven  cases 
done  in  the  held,  i.e.  7250  series,  were  not  seen  again  by  the  writer, 
but  the  owner  stated  in  his  last  communication  that  all  had  recovered 
from  the  o])eration,  and  were  to  all  outward  a])pearances  healthy. 
Two  of  these,  however,  subsetiuently  died  from  causes  unassociated 
with  cancer.  Of  those  which  were  kept  under  obsei’vation,  Ao. 
14772  was  killed  25  mouths  after  o])eration  on  account  of  j)overly  and 
old  age.  It  had  no  outwardly  visible  recuri'ences.  Subsetjuent 
microsco])ic  e.xamination  of  the  j)erineal  skin  shows  small  foci  of 
ei)ithelial  growth  whicdi  seem  to  be  the  beginnings  of  tumours,  'fhe 
skin  also  showed  distinct  atrojiliy  and  degeneration.  Ahis.  14770, 
17299,  and  17294  are  still  alive  and  well,  19,  14,  and  2 monilis 
resjiectively  after  I'emoval  of  (he  iumours. 

From  these  few  cases  il  would  seem  lhal  (hese  skin  Iumours  in 
Angora  goats  resjiond  fairly  well  to  surgical  (realnnuit.  Ihxperience 
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in  this  respect  is,  however,  limited,  and  more  work  in  this  line  ha.s 
to  be  done.  Close  observation  of  the  treated  cases  under  various 
conditions  is  necessary  beiore  definite  conclusions  can  be  drawn. 
It  is,  tor  instance,  not  known  what  efiect  breeding  would  have  on 
such  animals.  ^Mention  is  made  in  the  literature  (Gaus  1928)  that 
the  basal-cell  carcinoma,  and  even  the  squamous-cell  carcinoma  in 
man,  do  not  readily  recur  once  removed. 

In  most  cases  of  skin  cancer  in  the  goat,  theretore,  surgical 
treatment  is  indicated,  })rovided  metastasis  has  not  obviously  taken 
place.  The  chances  of  success  in  the  earlier  stages  are  naturally 
greater,  and  the  operation  is  quite  simple  on  account  of  the  super- 
ficial nature  of  the  growths.  Where  the  presence  of  metastases  is 
suspected,  it  may  be  advisable  (on  purely  theoretical  grounds)  to 
remove  the  supraniammary  lymphatic  glands  as  well.  i.e.  if  the 
tumour  is  at  the  ])erineum.  These  glands,  it  ai)pears.  become 
involved  in  meta.stasis  before  anv  other  invasion  takes  place,  e.g. 
(i:293  and  1T298). 

Under  the  pre.sent  circumstances  of  Angora-goat  farming  in 
this  country,  it  is  doubtful  whether  curative  measures,  unless  such 
could  be  performed  by  the  farmer  himself,  would  be  of  any  ])iacfical 
value.  Except  in  rare  cases,  the  individual  value  of  goats  is  not 
great  enough  and  the  services  of  a veterinarian  too  difficult  to  obtain 
to  render  surgical  treatment  a practical  solution. 

The  best  course  to  follow  at  this  stage  is  to  encourage  the 
present  policy  of  culling  all  affected  animals  as  early  as  possible. 
Most  farmers  do  this  already,  and  attrilmte  to  it  the  decrease  in 
incidence  of  cancer  in  recent  years.  There  would  not  he  any  great 
difficulty  in  generalizing  this  j)ractice.  Should  the  belief  that  the 
disease  is  transmissible,  or  even  that  it  is  due  to  inherited  predis- 
position, be  founded,  then  .such  a course  would,  for  obvious  reasons, 
be  the  ])ioper  one  to  adopt.  Finally,  such  a procedure  ahso  commends 
itself  from  ])urely  hygienic  and  humanitarian  points  of  view. 

As  nothing  is  known  regarding  the  etiology  of  the  condition, 
little  can  be  said  about  prevention.  It  is  probable,  however,  that 
limely  surgical  treatment  of  fractured  horns  and  other  injuries 
might  avert  some,  at  least,  of  the  tumours  which  develop  in  those 
situations. 


IV.  DISCUSSION. 

LITEIIATURE. 

The  literature  relating  to  skin  tumours  in  the  domestic  animal 
covers  a surpiisingly  small  field.  Fairly  comprehensive  histo- 
logical, as  well  as  macroscopical.  descriptions  of  a few  types 
of  skin  and  skin  gland  neoplasms  are  given  by  .Toe.st  and  by  Kitt 
in  their  standard  works  on  Animal  Pathology.”  Apart  from 
these,  occasional  outstanding  cases  have  been  recorded  by  various 
writers,  but  little  has  apparently  been  done  in  attempting  to  study 
them  thoroughly. 

Kitt  states  that,  in  the  dog,  adenomata  of  the  sebaceous  glands, 
and  especially  of  tlie  circumanal  "lands,  are  fairly  frequent.  The  skin 
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<>l:uuis  of  file  ear  are  also  sometimes  alTected.  I'lie  size  of  these  adeno- 
mata reacdies  that  of  a hazel-nut  or  even  that  of  a small  apple,  and 
till!  skin  over  them  i's  rarely  ulcerated.  The  circumanal  adenoma 
shows  no  lumen  in  its  structure,  no  secretion  is  present,  and  there  is 
no  outlet.  Skin  carcinomata,  he  states,  are  to  be  noted  in  dogs,  cats, 
and  horses  to  a greater  extent  than  in  other  animals.  The  predilection 
■seat  of  develoiiment  is  at,  or  near,  the  junction  of  the  epiilermis  and 
mucous  niemhranes,  e.g.  lips  in  the  horse,  dog,  and  cat,  anus  in  the 
dog.  (In  this  connection  it  is  interesting  to  note  that,  in  this  iMuntry, 
cancroids  of  the  nictitating  membrane  in  horses  are  sometimes  met 
vith.  (’arcinoma  of  the  eyelid  in  hovines  also  occui's  with  relative 
freijuency.) 

Fitduier  describes  an  “ T’^lcus  carciiiomatodes  circunianale  ” in 
the  dog  as  a lumjiy,  slow-growing  tumour,  soft  to  firm  in  consistence. 
Its  ulcerated  surface  is  covered  with  slimy,  stinking  secretion,  which 
macerates  the  neighbouring  skin  and  sets  up  inflanmiai  ion . The  base 
of  the  tumour  is  continuous  with  the  skin.  Anal  carcinomata  of  this 
type,  he  states,  are  as  a rule  benign. 

According  to  Joest,  skin  carcinomata  of  domestic  animals  are  not 
rare.  In  the  horse  they  are  mostly  to  be  found  at  the  prepuce,  tail, 
and  vulva  (the  latter  from  the  clitoris).  In  cats  at  the  lips.  In  cattle 
Joest  and  Biederman  describe  two  causes  of  vulva  carcinoma.  Ihiine, 
Trotter,  and  many  others  also  mention  carcinoma  of  the  vulva  in 
cattle,  usually  of  the  typical  cancroid  type.  Joe.st  also  de.scribes  a 
“ glandular  ” or  basal  cell  type  of  carcinoma  which  may  originate 
from  the  skin  glands  or  their  ducts.  These,  he  states,  are  very  rare 
in  animals.  Histologically  they  cx)nsist  of  solid,  winding,  blanching, 
garland-like  strands  of  eiiitheliuni.  The  arrangement  of  these  is  very 
irregular;  they  are  devoid  of  a lumen,  so  that  they  cannot  easily  be 
mistaken  tor  an  adenoma.  The  epithelium  is  comjiosed  of  many 
layers  and  is  closely  packed  in  sparse  connective  tissue.  Un  account 
of  the  similarity  of  these  cells  to  those  of  the  basal  layer  of  the 
epidermis,  Krompecher  called  them  basal-cell  carcinomata  or  Basa- 
liomes.  He  states  that  one  rarely  finds  in  sections  evidence  of  con- 
tinuity between  the  epidermis  and  tumour  cells.  Ricker  and 
Schwalbe,  quoted  by  Toest,  derive  the  basal-cell  carcinoma  from  the 
epithelium  of  the  skin  glands. 

Joest  further  gives  a .short  account  of  adenomata  of  sebaceous  and 
sweat  glands  in  dogs.  The  former  is  characterized  by  the  presence 
of  much-branched  sebaceous  gland  lobes.  The  centre  of  each  sac  con- 
sists of  the  usual  fat-laden  cells.  The  ])eriphery  is  lined  by  layers  of 
darkei’  cubical  e])ithelial  cells,  which  are  difficult  to  distinguish  {70m 
e])idennal  or  follicular  basal  cells.  These  tumours  api)arcnily  may 
affect  any  i)art  of  the  skin.  The  sweat  gland  adenoma  descnbed  has 
such  a typically  glanduhu’  strucfui'e  that  it  need  not  be  taken  into 
account  here  for  the  ])7U])Ose  of  comparison. 

Hi  Australia,  according  to  Dodd  (1!)2-?),  shee]>  often  suffer  ire  in 
cancer  of  the  ear.  This,  it  is  believed,  is  due  to  long-standing'  chronic 
irritation,  the  results  of  ear-niaiking. 

Beatti  likewi.se  believes  that  skin  canct'r  in  Ai  giuit  i n ian  sheej)  is 
causeil  by  the  rejieated  injury  from  the  tliorny  bushes  amongst  wiiich 
the  shee])  have  to  graze  in  the  Bani])as.  The  cancers  alluded  to  by  the 
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last  two  workers  ai'e  presumably  cancroids.  In  South  Africa  sucli 
tumours  have  also  been  obseived  at  tliis  Institute.  One  case  was  a 
large  squanious-cell  carcinoma  of  the  forehead,  the  other  of  the  ear. 
Lubarscli  and  Ustertag  give  moi'e  or  less  similar  statistics  regarding 
skin  tumours  in  animals. 

With  regard  to  melanotic  epithelial  tumours  in  domesiic  animals, 
the  following  have  been  recorded  : Caylor  and  Schlotth  uier  describe 
melano-epillielioma  in  three  young  swine.  Melanoma  uere  also 
observed  in  pigs  by  Sidiojiperl ; in  cattle  liy  Adams  and  by  Scbindelka  ; 
and  in  dogs  by  Scbindelka . Hewlett  in  India  mentions  newgrowths  on 
the  base  of  tlie  liorns  of  cattle.  These  go  under  the  name  of  “ horn- 
core  disease  ” and  in  Stockman’s  opinion  are  of  tlie  nature  of  epithe- 
liomata.  Uemarkably  enougli,  the  goat  is  not  mentioned  in  connection 
with  skin  tumours. 

It  is  tnlly  realized  that  the  above  does  not  include  all  tiiat  nas 
been  written  on  skin  cancer  in  animals.  It  merely  represents  the 
literature  whii  h the  writer  was  in  a position  to  consult  in  tiie  local 
library.  The  most  interesting  and  useful  information  was  obtained 
from  some  of  the  standard  textbooks  on  human  tumours  and  skin 
diseases. 

Borst  points  out  that,  in  one  and  the  same  carcinoma  of  the  skin, 
one  must  be  prepared  to  see  various  stages  of  epithelium  differentia- 
tion. d'his  peculiarity  is  often  shown  by  basal-cell  carcinomata. 
These  non-keratinizing  epithelial  tumouns  are  characterized  by  imce 
or  less  undifferentiated  epithelial  cells  having  polygonal,  round, 
elongated,  or  s])indle  shajies.  He  considers  tlie  “ rodent  ulcer  ” of 
man  a special  tyjie  of  this  carcinoma,  slow  growing,  more  restricted 
to  the  superficial  tissues,  and  in  whiidi  calcification  can  often  be  seen. 
He  states  also  that  he  saw  a jiigmented,  flat  cell  carcinoma  in  the 
form  of  a iiigmented  naevus.  This  consisted  of  polygonal  cells  often 
arranged  in  .strings  or  strands,  but  without  showing  any  tendency  to 
keratinization.  He  conld  not  establish  any  connection  with  the 
epidermis,  and  therefore  did  not  feel  justified  in  terming  it  a melano- 
carcinoma.  An  alternative  was  to  call  it  an  endothelioma. 

A point  of  considerable  interest  is  raised  by  Mcl’allum  in  connec- 
tion with  basal-cell  carcinoma.  He  .states  that  the  malignant  epithe- 
liomata  may  inewent  a different  histological  alteration  of  any  or  all 
the  cells  of  the  epidermis.  Their  malignancy,  therefore,  need  not 
merely  be  the  effect  of  their  being  derived  from  a somewhat  more 
differentiated  layer  of  the  same  cells.  Iviompecher  regards  these 
tumonrs  as  growths  derived  from  the  lowermost,  oi'  basal,  layer  of  the 
e])idermis,  for  which  reason  they  show  no  tendency  to  kei'atinizaf ion 
oi’  horn-pearl  formation.  Indeed,  he  is  willing  to  as(*ribe  ceria.ii 
tumours  to  the  cylindrical  or  germinal  layer,  others  to  the  cuboidal 
or  refe  layeis,  and  the  highly  malignant  eiiitheliomata  to  tlie  more 
>uperficial  or  s])iny  layer. 

( )ertel  gives  a brief  but  very  concise  description  of  Krompecher’s 
skin  cancer.  Tliese  little  differentiated  epidermal  cell  tumours, 
according  to  him,  may  also  grow  in  infiltrating  fashions.  They  main- 
tain a much  more  delicate  arborescent  manner  of  growth  in  tlie  form 
of  thin,  delicate  cell  branches  and  cell  columns,  with  club  shajies  or 
pointed  extensions.  The  cells  themselves  are  also  finer,  more  delicate 
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in  ;i p])eaiaiice,  oiteii  elongated,  even  filnillar  or  spindle  shaped 
(sarroinatous)  so  that  some  regard  tliese  tumours  as  eiidotlieliomata. 
'These  growths  “euerally  arise  iu  the  cutis,  not  iii  the  epidermis,  i.e. 
t'l'om  tlie  skill  appendages  smdi  as  the  hair  follicles,  etc.  They  then 
grow  upwards,  under,  or  into  the  epideiauis,  which  then  becomes 
eroded  and  collap'ses  over  the  advaueiug'  tumour.  Tliese  cancers 
ulceiate  relatively  early,  and  possess  hard,  indurated  surfaces.  Can- 
croid jiearls  or  any  tendency  to  keratinization  of  cells  are  absent,  hut 
occasional  combination  with  cancroid  tumours  are  observed.  The 
surgeons  refer  to  these  growths  as  rodent  ulcers."  They  are  locally 
destructive,  but  have  little  tendency  to  generalize  by  metastasis. 

.Vs  regards  their  situation,  Boyd  states  that  they  do  not  occur  at 
the  junction  of  the  skin  and  mucous  membrane,  but  on  parts  such  as 
the  face,  cheek,  nose,  eyelids,  or  ear.  One  may  infer  from  this  that 
the  uncovered  parts  of  skin,  well  supjilied  with  noii-follicular 
sebaceous  glands,  are  particularly  susceptible. 

(lans  attributes  to  this  type  of  tumour  a derivation  from  naevus- 
like  structures.  His  detailed  description  agrees  on  the  whole  with 
what  has  already  been  mentioned.  ( )ne  point  of  jiarticular  interest 
is  Ins  statement  that  5 per  cent,  of  cases  are  comhinations  < f the  basal 
cell  and'spinous  cell  types.  lie  maintains  that  the  absence  of  keratini- 
zation is  not  an  absolute  (diaracteristic  of  the  basal-cell  carcinoma. 
Some  of  these  do  show  a tendency  to  horn  formation,  whiidi  is  pro- 
bably consistent  with  the  degree  of  cell  diffei-entiation  of  that  naiti- 
cular  tumour.  It  has  been  observed  that  after  X-ray  therajiy,  baso- 
cellular  carcinoma  have  sometimes  given  rise  to  metastases  in  (lie 
regional  lyni]ihatic  glands.  These  metastases  jiroved  to  be  of  die 
hornifying  squamous  cell  type.  He,  however,  draws  attention  to  the 
fact  that  atyiiical  giant  cells  with  numerous  nuclei  and  mitoses,  or 
various  other  degenerative  processes,  are  not  as  a rule  seen  in  a basal 
cell-carcinoma . 

For  the  sake  of  comparison,  one  might  also  consider  the  acumi- 
nate condylomata  of  man.  (Ians  describes  these  as  tyjies  of  cauli- 
flower, wart-like  growths,  usually  of  the  external  genitalia.  They  are 
at  tii'st  single,  but  soon  increase  to  lai'ge  numbers  vhen  certain 
Iieculiar  conditions  of  moisture  and  maceration  favour  theii  develop- 
ment (anal,  genital,  and  mouth  regions).  Their  situation,  as  well  as 
their  mmdi-branched  structure,  renders  them  particularly  favourable 
for  (he  growth  of  all  sorts  of  micro-organisms.  The  widening  of 
blood-vessels  and  lyni])h  s]iaces  also  facilitate  the  oozing  out  of 
exudate,  which,  together  with  secretions,  forms  a suitable  jiahuliim 
for  su(di  organisms.  'The  bacteria  and  sjiirilles,  whiidi  are  easily 
demonstrable  in  the  foul-smelling  .secrefion,  cannot  he  regarded  as 
causative  agents.  'These  growths  are  believed  to  originate  from  the 
sjiinose  layei'  of  the  ejiideniiis.  'They  are,  however,  different  from 
ordinary  waits  or  ))a])illomata,  in  that  there  is  no  thi(d<ening  nor 
keratinization  of  the  ejiidermal  covering.  It  is  thought  that  condv- 
lomata  result  from  the  action  of  a virus.  Ajiart,  Iherefore,  from  a 
certain  outward  resemblance,  (here  is  no  reason  (o  (liink  (hat  the 
tumours  in  Angora  goats  are  in  any  way  related  or  similar  (o  the 
acuminate  condylomata  of  man. 
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MUIU'HOLOGY  AND  PIGMENTATION. 

Tiiiniii”'  now  to  tlie  tiimouis  of  Angora  g'oats  in  the  sixteen  eases 
^tu(iie(l,  theie  is  niulonbted  evidence  that  they  are  of  epidermal 
origin.  In  spite  of  their  varied  situations  and  eertain  other  points 
of  diherenee,  they  give  the  impression  of  belonging-  to  the  same  group 
or  at  most  to  two  allied  groups  of  epithelial  tumours — on  the  one 
hand,  the  undifferentiated,  uniform,  epithelial  cell  tumour,  the  hasal- 
reJl  caiciiioina,  and  on  the  other,  the  hranehing  strands  or  solid 
masses  of  spinose  or  squamous  cells  with  pearl-nest  formation,  i.e.  the 
spi/ioiifi-ccll  caicuioiiw  or  cancroid.  Between  these  two  extreme’s  are 
cases  showing  a combination  of  the  two  types  side  by  side  in  the  same 
tumour,  and  others  in  which  the  state  of  differentiation  of  the  cells 
seems  in  a transitory  stage  between  the  two  types.  Even  amongst 
the  simple  basal-cell  carcinoma,  there  are  differences  in  appearances, 
both  clinically  and  histologically.  All  have  this  in  common,  how- 
ever, that  they  are  composed  of  undifferentiated  cells  such  as  are  seen 
in  the  lower  layers  of  the  epidermis.  The'se  cells  may  be  round,  poly- 
gonal, dendritic,  elongated,  or  sj)indle-shaped.  Only  one  type,  how- 
evei-,  is  usually  seen  in  any  one  tumour,  so  that  the  parenchyma  has 
always  a very  uniform  appearance.  The  arrangement  of  the  cells 
differs  also  in  different  tumours.  In  some  the  cells  are  closely  packed 
logether  with  very  little  stroma,  as  in  a sarcoma.  In  others  a loose 
network  is  formed  with  the  cells  apparently  well  spaced  out.  In 
otheis  again  the  cells  show  a more  or  less  distinct  arrangement  into 
rows  or  strings,  sometimes  branching  out  in  arboi'escent  fashion, 
folded  to  simulate  crypts  or  tubules,  interwoven,  giving  a lace-like 
a})pearance,  or  fused  to  form  solid  strands. 

d'wo  out  of  the  eight  baso-cellular  carcinomata,  i.e.  1T29G  and 
17297,  showed  extensive  metastases,  although  there  was  definitely  no 
sign  of  keratinization.  The  tumour  cells  in  these  cases  showed 
numerous  mitoses,  a significant  difference  from  the  remaining  non- 
metastasizing types  of  haso-cellular  carcinomata.  It  is  interesting  to 
note  also  that  Miescher  mentions  the  frequent  absence  of  mitosis  in 
melanomata.  He  also  states  that  the  metastases  from  skin  melanomata 
show  the  same  characteristics  as  the  primary  growth.  In  cases  1729(i 
and  17297  the  metastases  examined  showed  very  liltle  or  no  pigmenta- 
tion, as  comj)ared  to  the  mother  tiimour.  Is  it  perhaps  due  to  the 
j)rotection  of  these  x>i>rts  from  light  that  the  cells  are  not  stimulated 
to  pigment  formation  ^ It  seems  that  the  youngej-  tumours  of  this 
ty])e,  i.e.  those  still  of  small  size  and  known  to  have  recently 
develoi)ed,  e.g.  No.  725b  A,  No.  725b  I),  have  usually  the  most  un- 
differentiated and  uniform  structure.  The  older  and  larger  tumo\xrs 
tend  to  malignancy  and  cancioid  formation,  e.g.  Nos.  1729b,  17298, 
1729(i,  17297.  In  fact,  in  some  cases  of  the  combined  basal  and 
spinous  cell  carcinoma,  the  latter  part  developed  secondary  to  the 
former,  e.g.  No.  14771. 

It  is  also  ]K)ssible  and  even  probable  that  those  tumours  diagnosed 
as  3])ino-cellular  carcinoma,  e.g.  Nos.  1729-8,  17298,  and  725b  E, 
started  as  baso-cellular  carcinomata.  The  s])inous-cell  ]>art  may  have 
develo])ed  latei-,  and  then  overgrown  the  oiiginal  basal  cell  tumour 
coni])letely. 

The  combined  forms  are  those  in  which  both  basal  ami  spinous 
cells  types  are  ])ie>ent  side  by  side,  e.g.  Nos.  14771,  1477-8,  219-57. 
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'I'he  two  tyj)es  do  not  blend  l)ut  are  usually  sliarjtly  deinareated  irom 
eaclx  other,  and  lurtlier,  even  wlien  the  Itasal  cell  itart  is  idgniented, 
tiie  s])inous-eell  })oi  tioii  just  next  to  it  remains  tree  of  pigmeiH,  e.g'. 
^Os.  1-1771  and  725(j  C. 

The  mixed  or  transition  torms  that  arc  mentioned  ;d)ove  represent 
a type  such  as  Xo.  17294,  in  wliicli  there  seems  to  he  a blending-  or 
transition  between  the  basal  cell  and  the  kenatinizing  squamous  cell 
One  might  almost  suggest  in  seeing  this  and  other  similar  tumour's 
that  by  a jirocess  of  evolution  or  ditterentiation  the  basal  cells  aie 
giadually  changing  tlieir  ordinary  appearance  and  acrjuiring  the 
jiower  ot  keratinization.  Such  moditrcations  are  not  unknown  in  other 
iorrus  of  neoplasms,  e.g.  adenonra  to  car'cirioma. 

The  question  of  melanin  pigmentation  in  these  tumours  is  a very 
interesting  one.  Some  of  the  growths  are  totally  devoid  of  jrigment, 
while  others  show  various  grades  of  pigmentation.  Macroscojrically 
the  intensity  of  irigrnentation  is  cetlected  by  the  colour-,  which  may 
vary  through  unifoirn  or  mottled  shades  of  pinkish  grey  to  pitcli  Irlack. 
Irr  section  the  coircentratioii  of  melanin  also  varie-s  widely.  In  some 
tumours  only  a few  isolated  eirithelial  cells  contain  granules  of 
melanin.  In  others  practically  every  cell  shows  tire  presence  of  fine 
grarrrrles  diffrrsely  scattered  in  tire  cyto])lasnrs.  Irr  sonre  cases  the 
pigment  irray  he  corrfirred  to  cell's  irr  orre  jrart  of  the  trrnrorrr  only. 
As  a rrtle,  pigrnerrt  is  most  eviderrt  in  those  parts  of  the  trrrrrour  which 
adjoin  or  rurr  into  the  epidermis.  That  is  to  say,  in  those  par-ts  in 
which  the  cells  of  the  basal  layer  show  a pecrrliar  “ looserted  ” or 
“ shelled  orrt  apjreararrce  as  they  nrerge  into  the  tirnroirr-  tissue. 

It  has  already  heetr  pointed  out  that  the  nornral  skirt  of  Artgora 
goats  in  the  less  hairy  parts,  sircli  as  the  irerineum  and  ears,  rrray 
either  he  rrtrpigrnented  (pirrk  to  the  rraked  eye)  or  rtniforrnly  pigmented 
(tarr  or  light  browrr  to  the  naked  eye).  Irr  additiorr,  black  or  greyish 
black  patches  or  rrtacrrlae  are  very  often  jrresent  in  the'se  regiorrs. 
(See  Fig.  45.)  These  rrright  he  compared  to  the  jrignrerrted  naevi 
of  nr  an. 

A greaf  deal  of  work  has  heerr  dorre  on  the  developnrerrt  of  rnela- 
norrtafa  frorrr  sirch  naevi.  The  “ Ahtropfrrrrgsprozess  ” of  Urrrta  arrd 
“ Segregafion  ” of  Darier,  qrrofed  by  Miescher-,  are  views  on  this 
which  seenr  firmly  established  arrd  have  been  supported  by  many  other- 
workers.  The  pr  irrciple  irrvolved  is  briefly  a loo'senirtg  of  “ nests  ” 
of  germiiral  cells  frorrr  the  basal  layer  of  the  rraevrrs.  These  cell- 
rrests  then  srnk  down  arrd  multiply  in  the  coriurn  or-  suhcrrtis,  fltrts 
givirrg  rise  to  a nrelarronra.  Miescher  believes  that  fher-e  exist  types 
of  nori-pignrerited  rtaevi,  from  which  the  rrorr-jrignrerrted  ejritheliorrratit 
ai-e  probably  derived.  The  (|ue'stiorr  arises,  therefore,  what  is  the 
differ-ence  betweerr  a basal-cell  cai'crtronra  arrd  a mebtnonta  or-  rnelano- 
carcirrorna? 


CLASSIFITATIOX. 

Irr  rnorjrhology,  jrignreiilatiorr,  derivatiorr,  and  other'  aspects, 
ther-e  appears,  according  to  various  workers,  to  be  as  rttarty  differ- 
etrces  betweerr  the  basitl-cell  car-cirrortrata,  or-  the  rrrelitrrorrrata  them- 
selves, as  between  the  two  gr-orrps.  It  seems  (bus  tli:rt,  rrntil 
gr-orrnds  for  diffenrent  iating  the  two  at  e better-  defitred,  diagnosis  in 
favorrt-  of  one  or-  the  other  rrrust  teitrain  a nratter-  of  ])et-sottitl  opiniott. 
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After  all,  whether  the  mother  cells  are  derived  from  the  ei)idermis, 
imdudiiig  pionietented  and  non-pigmented  naevi,  or  tiom  the  skin 
ap])endaoes,  they  are  all  ot  the  hasal  cell  type.  The  resultant 
tumours  must,  therefore,  within  the  ordinary  range  of  variance,  have 
a similar  structure.  Although  pigmented  tumours  have  not,  as 
a rule,  been  considered  as  hasal-cell  carcinomata,  there  is  no  reason 
why,  under  certain  circumstances,  they  could  not  be  so  termed. 

It  seems  doubtful  in  any  case  whether  pigmentation  alone 
can  he  used  as  a differential  criterion  between  the  two.  Further- 
more, until  the  nature  ot  naevi  is  better  understood,  one  does  not 
leel  justified  in  assuming  that  the  origin  ot  tumours  from  them  is 
sufficient  reason  to  (dass  them  apart. 

It  has  been  stated  hy  Wells  (1925)  that  cells  which  do  not 
normally  form  melanin,  probably  do  not  acquire  this  power  in 
})athological  conditions.  This  is,  therefore,  a very  strong  argu- 
ment in  favour  of  the  hasal  cell  origin  ot  these  tumours,  since  it  is 
now  a fairly  well-established  tact,  from  the  work  ot  Bloch  and  others, 
that  this  is  the  layer  normally  concerned  with  melanin  i)roduction. 
(()wing  to  lack  of  the  necessary  reagents,  it  was  untortunately 
imi)ossihle  to  ai)ply  the  Dopa  oxydase  reaction  tf)  the.se  tumours.) 
The  above  statement  of  Wells  leads  one  to  believe  that  pigmentation 
in  skin  tumours  is  a secondary  characteristic  and  depends  entirely 
on  the  ])ie-existence  ot  the  melanin-producing  capacity  in  the  basal 
cells  from  which  the  tumour  takes  origin.  A 2)oint  ot  i)articular 
interest  in  this  connection  is  that  the  spinous-cell  carcinomata,  in 
ihe  cases  studied,  never  contained  any  pigment.  Even  in  the  com- 
bined forms  the  ])igment  was  shaiqjly  localized  to  the  hasal  cell 
])ortion  of  the  tumour.  As  far  as  can  he  ascertained,  spinoiis-cell 
carcinomata  in  general  do  not  contain  melanin.  This  fact  seems 
to  sn2)])ort  the  A’iew  that  the  s})in(nis-cell  caicinoma  takes  its  origin 
troni  the  more  differentiated  layei-  ot  i)iickle  cells,  which,  under 
normal  conditions  in  the  skin,  are  not  caj)ahle  ot  2)roducing  melanin. 
The  spinous-cell  carcinoma  in  the  goat  tumours  must,  therefore. 
l)e  regarded  as  a separate  tumour,  which  jjossihly  devehq)s  as  a 
sequel  to  the  iriitation  due  to  the  primary  hasal  cell  tumour.  The 
“ mixed  form  ” can  then  he  classed  either  as  atyi)ical  cancroids  or  as 
keratinizing  hasal-cell  carcinomata.  For  the  latter  Kroni2)e(dier  has 
already  made  j)roA'ision  in  his  classification. 

TTie  hasal  cell  tumours  described  could  have  been  called  Melano- 
carcinomata  and  Amelano-carcinomata  res])ectiA’ely.  Such  terms  are 
vague  and.  moreover,  might  lead  to  contusion.  The  word  melanoma 
in  A'eterinary  juactice  is  often  loosely  api)lied  to  any  melanotic 
tumour,  and  very  often  to  melanosaicoma . For  this  reason  the 
teini  hasal-cell  carcinoma  has  been  used  throughout  to  designate  all 
the  undiffeientiated  cell  tumours  (jf  ei)idermal  origin  found  in  the 
Angola  goat. 

(tans  gives  Kromjieidier’s  (dassification  ot  hasal  cell  tumours  as 
follows  ; — 

Carcinoma  haso-cellulare  sohduni. 

('arcinoma  haso-cellulare  adenoides. 

( 'arcinoma  haso-cellulare  jiaiakeratodes. 

(’arcinoma  haso-cellulare  cysticum. 

(’arcinoma  haso-cellnlare  hyalinicuni. 

Carcinoma  haso-cellulare  myxomatodes. 
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'Die  basal  cell  tuuiouis  studied  in  this  paper  would  thus  fall  in 
|)art  undei'  the  first  thiee  subdivisions  of  the  above  ( lassification. 
iNo  provision  is  made  fo7-  i)i“inented  tumours.  It  remains,  there- 
fore, to  be  ])roveil,  by  furthei'  detailed  study  of  their  finei'  nior])hology 
and  genesis,  whethei'  a further  subdivision  to  imlude  them  is 
justified  or  not. 


PK  KDISPOSITIOX. 

The  etiology  of  cancer  has  so  far  baffled  all  attempts  to  elucidate 
it.  The  vast  amount  of  woi'k  done  in  this  connection  has,  how- 
ever, not  been  altogether  fruitless.  The  relationship  between 
cei'tain  " ])iedis])osing  factors  ” and  the  incidence  of  cancer  has  been 
(dosely  studied,  with  the  lesult  that  many  aspects  of  the  (juestion 
are  now  bettei-  understood.  Experiments  and  observations  have 
thus  far  yielded  ovei'whelming  evidence  in  support  of  Virchow’s 
Irritation  theory,  which  to-day  can  ])i’actically  be  accejjted  as  proved 
(Lewin.  1T28).  This  leads  one  naturally  to  examine  shortly  the 
factois  most  likely  to  be  involved  in  regard  to  the  skin  cancel'  now 
under  consideration. 


KX1)(  )(IEX(  )ES  FACT*  )KS. 

Breed. — It  is  evident  that  the  Angora  goat  as  a breed  is  much 
more  susceptible,  or  less  resistant,  to  skin  cancer  than  the  native 
or  Iloer  goat  under  similar  envii'onments.  Points  of  difference 
between  these  breeds  might,  therefore,  yield  a clue  as  to  the  reasons 
for  such  decreased  resistance  or  increased  suscejitibility. 

I ! eredit\j , 1 nhreedin  (/ , Con.'ftitution. — The  Angora,  as  has  already 
been  stated,  is  a highly  specialized  animal  for  the  ])roduction  of 
mohair.  The  organ  concerned  most  in  this  specialization  is  the 
skin.  Inbreeding  has  been,  and  is,  frequently  resorted  to,  in  order 
to  accentuate  certain  desirable  (|ualities  in  the  skin  and  hair.  In 
doing  this,  it  is  jiossible  that  a latent,  inherent  juedisposition  to 
cancer  has  also  been  accentuated  throughout  the  breed.  On  the  other 
hand,  it  may  be  that  only  certain  strains  transmit  the  juedisjiosition. 
For  the  above  reasons,  also,  the  constitution  of  the  Angora  may 
have  been  weakened.  As  a result  of  her  extensive  work  with  mice, 
Slye  claims  to  have  jiroved  that  the  disposition  to  cancer  is 
hereditary,  but  that  resistance  is  dominant  over  susceiitibil ity . Iditle 
(1!)28),  howevei',  does  not  accejit  this  theory,  that  cancer  suscc])- 
tibility  is  a simple  mendelian  recessive.  vShouid  breeding  ex])cri- 
ments  of  affected  large  animals  lx*  contemjilated,  the  Angora  goat 
would  ])robably  Jirove  a suitable  subject,  on  account  id’  the  relative 
fre(|uency  of  spontaneous  cancer. 

A(je. — Angora  goats,  on  account  of  the  mohair  flu'v  ])roduc(>,  are 
jirobably  kejit  alive  longei'  than  other  breeds,  whiidi  art*  usually 
destroyed  for  human  consum jit  ion . Senile  degenerat  i vt*  proct'ssi's  of 
skin  and  otliei-  jire-cancei'ous  changes  associated  with  age,  havt*  not 
yet  been  studied. 

Se.v. — It  is  peculiar  that  nearly  all  animals  afft'cted  art*  ft‘inalt*s. 
Xo  exiilanation  for  this  can  be  given  at  this  stagt*. 


SKIN  CANCER  OF  GOATS. 


AX AT(  m I C A L ])I FFEE FACES— FI (iMFXTATIOX. 

Ainon<>st  otlieis,  one  mis'lit  ineiitiou  tlie  thinner  and  more 
delicate  skin,  the  lon<)'  liair,  and  the  greath*  develoiied  skin  glands 
under  tail.  On  account  of  the  configuration  of  perineum, 
secretions,  excretions,  and  dirt  are  liable  to  stagnate,  decompose,  and 
act  as  irritant  and  macerating  agents  in  this  region. 

Figmentation  of  the  skin  is  one  of  the  most  striking  differences 
between  the  Angora  and  the  native  goat.  The  latter  have  invariably 
a very  heavily  i)igmented  and  tough  skin.  According  to  Wells 
(1925),  the  function  of  melanin  is  that  of  j)iotection  against  light, 
especially  the  violet  and  ultra-violet  rays.  This  })rotection  is  at 
least  in  ])art  resi)onsihle  for  the  relative  infrequency  of  skin  cancer 
in  the  coloured  human  races  (Wells,  1925).  It  is  significant  also 
that  the  })arts  of  the  skin  mostly  affected  are  those  not  protected  by 
long  hair.  In  Alerino  sheep,  which  also  have  a non-pigmented 
skin,  the  cancers  thus  far  noted  also  affected  the  face  and  ears.  The 
part  })layed  by  the  jiigmented  jiatches  or  naevi  is  not  yet  understood. 


EX(  )(f  EX(  fl^S  FACT( JE8. 

('hange  of  Habitat. — Although  not  native  to  this  country,  the 
Angora  has  become  fairly  well  ac(diniatized.  This,  however,  does  not 
mean  that  climatic  and  other  influences  have  no  action  on  the  sus- 
cei)tibility  to  cancer. 

Irritants. — Tumours  in  Angora  goats  can  only  rarely  be  traced 
to  traumatic  injuries,  in  spite  of  the  tact  that  the  latter  are  frequent, 
ear-marking,  horning,  e.g.  14505.  One  type  of  injury  which  seems 
to  give  rise  to  tumours  more  frequently  than  others  is  the  fracture 
of  a horn  at  its  base,  e.g.  17292,  17290. 

As  regards  (diemical  and  physical  irritants,  very  little  is 
known.  Sunlight,  and  maceration  hy  deconi])osing  secretion,  have 
already  been  mentioned.  It  is  interesting  to  note  that  the  Angora 
goat  is  highly  refractory  to  the  carcinogenic  action  of  coal-tar.  (See 
Experiment  10.) 

<>fher  /wssihilities  have  been  suggested  as  starting  points  for 
tumours,  e.g.  tick  bites  with  resulting  wounds  and  scratching. 

“ l^iJes.” — These  anal  tumours  have  often  heen  called  “ bleed- 
ing ])iles  ” by  farmers.  The  possibility  of  these  tumours  .starting 
from  haemorrhoids  was  not  overlooked.  This  can,  however,  definitely 
be  ruled  out.  Haemorrhoids,  according  to  Fischer,  are  enlarged 
varices  on  the  venous  })lexus  either  inside  or  outside  the  anal 
sphincter,  under  the  mucous  membrane  of  the  anus.  The  tumours 
described  are  definitely  associated  with  the  epidermis.  Haemorr- 
hoids are  ])iactically  unknown  in  the  lower  animals,  and,  further, 
even  in  man,  it  is  very  seldom  that  they  give  rise  to  any  malignant 
tumour. 

In  comdusion,  it  is  very  difficult  to  ])ick  out  any  one  or  more  of 
the  above  factois  and  attach  to  it  more  importan(*e  than  to  others. 
There  may  be  other  factors  at  play  of  which  nothing  is  known. 
In  all  likelihood  it  is  to  the  combined  influence  of  all  or  most  of 
these  factors  that  the  neoiilasms  are  to  be  ascribed. 
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V.  SUMMARY  AND  CONCLUSIONS. 

I.  The  South  Afiican  Angora  goat  is  considered  briefly  in 
regard  to  its  origin,  a])pearance,  and  liabitat.  Si)ecial  attention  is 
])aid  to  tlie  histology  of  the  normal  skin  of  those  ])arts  usually  affected 
with  cancer. 

'2.  d'he  occui'rence  of  a tyj)e  of  skin  gland  in  the  depth  of  the 
suhculis  of  file  perineal  region  is  recorded.  It  is  not  mentioned 
in  textbooks  on  conijiarative  liistology.  It  is  suggested  that  it  may  be 
a type  of  apocrine  sweat  gland. 

d.  Attention  is  drawn  to  the  irregular  distrilmtion  of  melanin 
pigment  in  the  skin,  and  the  freiiuent  occurrence  of  naevus-like 
pigmented  patches. 

4.  Skin  cancer  of  the  Soutli  African  Angora  goat  is  described 
apparently  for  tlie  first  time. 

5.  Its  incidence  is  relatively  high,  especially  when  compared 
witli  the  native  and  lloer  goats  in  tliis  country,  in  wliich  cancer  is 
practically  unknown. 

().  h’emales  are  by  far  tlie  most  frequently  affected. 

7.  The  jiredilection  seat  of  development  is  tlie  perineum  (anus 
and  vulva).  The  ears,  horn  stumjis,  and  the  rest  of  the  skin  are  also 
occasionally  affected. 

8.  The  material  studied  is  derived  from  Hi  cases.  Thirteen  were 
tumours  of  the  jierineum,  one  of  the  ear,  one  of  the  horn,  and  one 
of  the  neck. 

9.  According  to  histological  appearances,  tliese  tumours  were 
divided  into  three  groups,  viz.,  (i)  the  undilferent iated  ejiithelial  cell 
tumour,  or  basal-cell  carcinoma  ; (ii)  the  differentiated  cell  tumour 
(,r  s])inous-cell  carcinoma  ; (iii)  mixed  or  combined  forms  of  both. 

10.  In  most  cases  of  basal-cell  carcinoma,  the  relationshi])  of 
the  tumour  cells  to  the  hasal  cells  of  the  epidermis  can  he  seen 
clearly.  Pigmentation  is  closely  associated  with  this  region. 

II.  Kvidence  from  two  cases,  14774  and  9084,  seems  to  jioint  to 
the  sebaceous  gland  as  the  origin  of  at  least  some  of  these  tumours. 

19.  As  tlie  tumour  grows,  the  proliferating  basal  layer  remains 
continuous  with  that  of  eiiiderniis.  In  this  way  pigment-forming  cells 
as  they  occur  in  epidermis  liecome  incoijiorated  and  proliferate  in 
the  tumour. 

14.  S])inous-cell  carcinomata  seem  to  originate  from  already 
differentiated  epithelial  cells,  as  they  have  not  the  iiroperty  of  pig- 
ment formation . 

14.  It  is  suggested  that  these  cancroids  arise  sometimes 
secondarily,  as  the  result  of  irritation  due  to  jire-existing  basal  cell 
tumours. 

15.  The  s])irochaetes  and  bacteria  found  on  the  tumours  are 
secondary  sajirojibytes  and  cannot  be  regarded  as  the  cause  of  these 
t umours. 

It),  (loafs  suffering  from  cancer  often  become  fly-struck.  'I'he 
fly  larvae  undoubtedly  contribute  additional  suffering  to  tin*  animal 
and  may  hasten  death  or  metastasis. 
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IT.  Suv<>’ical  tipatinent  is  fairly  simple  in  the  early  stages,  ami 
in  (jiir  hands  has  been  entirely  snecessful. 

l.S.  On  aceonnt  of  the  small  individual  value  of  the  »oat  and  the 
difficulty  in  obtaining-  veterinary  assistance  in  this  country,  it  is 
advisable  at  this  sta^'e  to  encouia<>e  culling'  of  all  affected  animals. 

19.  Several  attemiits  at  transmission  by  contact,  inoculation, 
and  transplantation  failed. 

20.  The  Ano'ora  ”oat  is  highly  refractory  to  the  carcinoo'enic 
action  of  coal-tar. 


VI.  I^EFERENGES. 

.\DAMS,  (pioted  by  Kilt. 

.ASt'idOFF,  L.  (1!)2A).  ‘ Falholooisi  he  Anatomie,"  I and  IT. 

BEATTI,  (pioted  hy  Leivin. 

BOK.ST,  M.  (1902).  “Die  lA'lue  von  den  Geschw  iilste,’’  1 and  II. 

BORST,  .M.  (1922).  “ Patliologische  Histologie.” 

Bl'NGELKR  (1927).  “ Gehc-hwiilsttransplantation  an  Gespeicherten  Tier,” 

Frunkf.  Zeifsch.  f.  Fat.,  Vol.  35  (1),  pp.  67-82. 

CAl'DIRKE.  MARCPIL,  “ Biological  Ali.stracts.”  \h)l.  1 (5).  p.  6812. 

C'AYIiOR  ,\ND  SC’HLOTTHAFPIR  (1926).  “ Melano-epithelionias  ot  Swine,” 

Arch.  Filth,  and  Lah.  ^[l'd.,  Vol.  2 (3),  pp.  343-351. 

CRON  WR IG  H l-SCHRE  1 NER , S.  ('.  (1898).  “The  Angora  Goat.” 

DODD,  S.  (1923).  “ Cancer  ot  the  Plar  ot  Sheep,”  Jid.  Faiiiji.  Fath.  'fhi'rap., 

Vol.  -36  (]),  pp.  231-242. 

DIM'IRDEN,  J.  E.  (1927).  “The  Coat  of  the  Angora,”  South  Afi.  did.  of  Sc., 
1927,  p.  418. 

ELlyENBERGKR,  W.  (1906).  “ Handhnch  der  Vergleichenden  I\Iikro.skopischen 

Anatomie  der  Hanstiere.” 

P'ISCHER.  R.  (1926).  In  Henke  A:  IjuharsclT.s  “ Handhnch  der  Spez.  I’ath. 
Anat.  and  Hist.,”  \'ol.  4 (1),  p.  333. 

GANS,  O.  (1928).  “ Histologie  der  Hantkrankheiten.” 

HEWIjE'n’,  quoted  hy  laiharsch  and  Ostertag. 

HERZPINBERG,  H.  (1927).  “None  Beitrage  znr  I./ehre  von  den  apokrinen 
Schw  eisdriisen,”  \'irch.  .4rc/i.  Fath.  .[nat.  u.  FInjsiaJ.  Vol.  266  (2),  pp. 
422-455. 

HOMMA.  H.  (1926).  “ On  Apocrine  Sweat  Glands  in  "White  and  Negro  Men 

and  Women,”  70///.  -Johii.s  Itopknia  Hasp.,  Vol.  38  (5),  p.  365. 

rrCHIKAWA  .\Ni)  BAUM  (1925).  “ 'I'he  Rajiid  Prodnction  ot  Cancer  in  Rahhits 

hy  Coal-tar,”  -Jid.  of  Caiirer  Fes.,  ^"ol.  9 (1),  pji.  85-104. 

JOPIST,  I-C.  (1924).  “ Siiezielle  Patliologische  Anatoinie  der  Hanstiere.” 

KENNAWAY  (1925).  “ Experiments  on  C’ancer-prodncing  Substances,”  Brit. 

.Ui'd.  .Jnl.,  So.  3366,  pp.  1-4. 

KTI'l'.  1’.  (1921).  “ l>ehrbnch  der  Pathologischen  Anatomie  der  Hanstiere,” 

I and  II. 

KROMPECHER,  quoted  liy  IMcCallnm. 

LEWIN,  C.  (1928).  “ Die  Aetiologie  der  Bosartigen  Gescbwiilste.” 

LIT'I'LE,  C.  C.  (1928).  “ Evidence  that  Cancer  is  not  a Simple  Mendelian 

Recessive,”  .Jid.  ('anrcr  Fes.,  Vol.  12  (1),  30-46. 

LU BARSCH  UND  OSTERTAG. — “ Ergebrisse  der  Allgeineinen  Pathologie  nud 
I’ath.  Anat.  der  Menschen  nnd  der  Tiere,”  Vol.  18  (2),  ji.  585. 

MARTIN,  P'.  (1912).  “ Lelirbiich  der  Anatomie  der  Hanstiere.” 

McC'ALUUM  (1922).  “ 'I'extbook  of  Pathology.” 


686 


A.  I).  THOMAS. 


Mct’AH'I'HY,  l.KE,  am.  i\h CAKKERTY.  “ Biol.  Al..strart,s,”  V'ol.  1 (5), 

p.  (.824. 

McEADYEAN  (18!)9).  “ 4'lie  Oocui-i-once  oi  C'am-er  in  tlie  la.wer  Animals,”  Jiil. 

('oinp.  r<ifli.  ((11(1  Thcrap.,  Vol.  12,  pj).  137-142. 

.MISC'HEK  (1927).  ‘‘  Dio  Entstohunp;  tier  Bosaitigen  melanome  cler  Hant.,” 

I or//.  Arch.  /.  Pufh.  .inaf.  luid  /'////.sin/.,  Vol.  2(34  (1),  pp.  86-143. 
OERTEE,  H.  (1927).  ‘‘Outlines  of  PatlioloK.v.” 

I’AINE  (1909).  ‘‘  Two  Ca.sos  of  Carcinoma  of  the  Vulva  in  Cows,”  •/.//.  Comp. 

I‘((fh.  (((((I.  Tlicraj).,  Vol.  22,  ij]..  349-351. 

ROCHEIN,  D.  G.  (1928).  ‘‘Das  Teerpapilloma  hei  Weisen  ^laiisen  in  Zussa- 
menliaiiK  mit  einifien  Eigentiimlieliheiten  ihrer  Konstitntion,”  Ei;r//. 
.1/(7/.  Path.  .[i(((f.  inid  Pluis'ioL,  Val.  269  (2),  pp.  458-466. 

,SC’H  IN'DELKA,  quoted  hy  Kitt. 

SCHORPERL,  (pioted  by  Kitt. 

SLYE,  ]\E\UD  (1926).  21st  Re|.ort,  JnL  ('oncer  Iten.,  Vol.  10  (1),  [.p.  15-49. 
//./(/.  (1927).  25th  Report,  •/;//,  ('oncer  /I’e.s,,  Vol.  11  (1),  pp.  53-71. 

Ihid.  (lf)27).  26th  Report,  -hd.  ('oncer  lies.,  Vol.  11  (1),  pp.  135-151. 
.STOCK-MAN,  (pioted  by  Lnbarseh  and  Ostertap;. 

SI'ROXG  (1927).  ‘‘  C'olor  of  the  Skin  and  C’oriiim  Pigmentation,”  .irch.  Path, 

(((id  lj(h.  Med.,  Vol,  3 (6),  pj.,  938-946, 

I'RO'I’l'ER  (1911),  ‘‘Malignant  Disease  in  Bovines,”  Jiil.  of  Comp.  Pnfh.  nnd 
Tlierap.,  Vol,  24  (1),  j.p,  1-20, 

IT’NXICEIEE,  RUTH  (1923),  ‘‘The  Life-eycle  of  71.  fiisiformis,”  JnL  Inf. 
IPs.,  Vol.  33,  p,  147, 

VON  AEBERTINI  UNI)  \YALTHARD  (1927).  ‘‘  Ueber  generalisiete  melanoma- 

tosis  nnd  Melanosis  mit  Si)ezicller  B't'rueksiehtigung  der  Dopareaktion,” 
Fronk.  Zeifsclir.  f.  Path.,  Vol.  35  (1),  pp.  22-47. 

VON  HANSEMANX",  D.  (1910).  ‘‘Atlas  der  Bosartigen  Gesehwnlste.” 
WARBURG,  O.  (1925),  ‘‘The  iMetabolism  of  C'areinoma  Cells,”  JnJ.  Cancer 
lies.,  Vol,  9 (1),  pp.  148-163. 

WEIjES,  G.  (1925).  ” Chemical  I’athology.” 

WOGEOM  (1926).  ‘‘  Exi)erimental  Tar  C’aneer:  General  Review,”  .In//.  Path, 

and  Jnih.  Med.,  \'ol.  3 (4),  pp.  533-576,  Vol.  2 (5).  p]).  708-752. 

VII.  PROTOCOLS. 

In  Older  not  to  pneumber  tlie  text  matter  with  rather  lenothy 
(lescri])tions  of  each  individual  case,  the  clinical  oh.servations,  po.st- 
niorteni  and  histolooical  findinos  me  fathered  too-ether  in  ])rotocol 
form  under  this  heading.  The  case.s  are  dealt  with  in  the  order  in 
whiih  they  are  arranged  in  the  conijiarative  table  given  above.  A 
short  comment  on  tlie  diagnosis  will  also  be  found  at  the  end  of  eaidi 
description. 


(x()AT  Xo.  14TT1. 

( 'in  N I c A I.  ( ) n s K n v .vr  i ( )N,s  . 

Angora  she-goat,  fiill-inonth,  in  fair  condition.  (i/!)/Lhi:  In 

the  recess  under  tail  an  irregular  lobiilated  tninonr  is  found,  measur- 
ing roughly  -■).t?b  x ‘J.b  x 1 cm.  It  is  of  a ])inl<ish  red  colour,  soft  in 
consistence,  giving  one  the  inijnession  of  exuberant  grannlat  ions. 
It  is  e.xtreinely  vascular  and  bleeds  easily  on  nianiimlat ion.  It  is 
covered  by  slimy  greyish  e.xndate,  mixed  with  blood  and  in  ])arts 
tending  to  form  crusts.  Attachment  is  by  a short  stnllv  to  the  right 
and  above  the  anus,  and  involves  only  the  skin,  so  that  tln>  tninonr 
is  freely  movable  over  siibcnt  a neons  tissues.  d’he  anal  opening  is 
just  covered  by  the  edge  of  tin'  tninonr,  but  is  olht'iwise  (jiiitt*  ])atent. 
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and  defecation  is  not  hampered  in  any  way.  The  vulva  is  unaffected. 
The  skin  around  vulva  is  ])if>'niented  in  patches  (melanosis). 

22/4/27  : Tumour  has  become  rounded  in  shape,  roughly  the  size 
of  a walnut,  it  is  still  deep  pink,  soft,  and  glistening',  and  covered 
by  slimy  material  soiling'  and  matting  the  breech  hair.  This  is 
further  increased  by  a purulent  discharge  from  the  viilva.  A small 
elevation  of  skin  is  noticed  near  the  dorsal  commissure  of  vulva; 
this  involves  one  of  the  black  pigmented  patches  of  skin  mentioned 
above  and  is  kept  in  a practically  constant  state  of  moistness  by  the 
sticky  exiiilate  running  down  from  tumour. 

vSniear  preparations  made  from  the  surface  of  the  tumour  show 
a rich  mixed  bacterial  flora,  with  which  is  mixed  numbers  of 
spirochaetes  and  also  fusiform  organisms. 

It). 5. 27  : The  tumour  tends  to  S])iead  oiit  into  a mushroom-like 
shape.  It  is  still  lobulated  and  pinkish  red  on  the  surface,  like 
g'lanulation  tissue,  and  bleeds  as  easily  when  touched.  The  swelling 
above  vulva  has  extended  downwards  considerably  and  involves  the 
whole  of  l)oth  lips  of  vulva.  The  whole  vulva  shows  diffuse  swelling 
and  is  covered  by  slimy  exudate.  The  most  prominent  part  is  near 
the  dorsal  commissure.  The  exudate  has  dried  to  tenacious  crust, 
firmly  adhermit  to  underlying  tissue.  When  this  is  removed  by  force, 
a bleeding,  rough,  black  ulcer,  with  raised  swollen  edges,  is  exi>osed, 
A smear  from  the  surface  of  this  ulcer  shows  that  the  black  colour 
is  due  to  a greenish  black,  granular  pigment  present  in  large  amounts 
and  ])artly  lying  freely,  partly  hoarded  by  large  mononuclear  cells. 

Defecation  is  somewhat  painful,  but  takes  place  with  little 
ditticailty.  The  animal,  however,  appears  to  suffer  great  pain  when 
manipulated  in  region  of  ])erineum  and  tail.  Drination  is  normal 
and  unhampered. 

2.0. 27  : Practically  the  same,  the  vulva  is  covered  by  a hard 
tenacious  crust  which  causes  distortion  of  underlying  tissiies.  There 
is  a purulent  discharge  from  vulva  and  from  beneath  the  crust. 
Dleeding  takes  place  when  the  crust  is  removed. 

24. 0. 27  : Anal  tumour  is  al)out  the  same  size,  ])inkish  grey 

colour,  covered  by  slimy  stinking  matter.  The  vulva  shows  the  same 
swollen  distorted  a])pearance,  with  tenacious  crust  and  black  bleeding 
j)urnlent  nicer  beneath.  The  structiire  beneath  the  scab  is  moist  and 
soft  and  gives  the  ini])ression  of  being  s])ongy. 

4.7.27  : Tummu's  still  in  the  same  state,  the  black  vulvar  tumour 
if  anything  smaller.  Smeais  from  .surface  show  nunieroiis 
spirochaetes,  fusiform  organisms,  and  a varied  mixture  of  other 
bacteria.  Large  ciuantity  of  greenish-black  pigment,  either  free 
oi'  hoai'ded  in  mononuclear  cells  from  surface  of  hlack  tumour. 

9.9.27  : Size  and  a])pearance  the  same.  The  tumours  are 

covered  by  the  moist  sticky  exudate,  which,  mixed  with  caked  blood, 
etc.,  matts  and  soils  the  perineum  and  .surrounding  hair. 

14.9.27  : This  animal  was  given  1.0  g.  pot.  iodide  daily  to  see 
what  effects  this  drug  would  have  on  the  tumour. 

27.9.27  : Tumour  somewhat  reduced  in  size,  now  measures  only 
•1  cm.  in  its  greatest  diameter. 
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5.10.27:  Dose  ot  i)ot.  iodide  increased  to  2 <>'.  daily;  no  change 
can  be  noted  in  tumour  above  anus,  but  tlie  l)la(dv  vulvar  tumour  is 
somewhat  decreased  in  size  and  covered  by  a scab.  There  is  a slight 
watery  discharge  from  the  eyes,  but  the  ap])etite  and  condition  of 
the  animal  does  not  seem  to  suffer. 

7.10.27  : Tumours  a])]>ear  to  decrease  in  size.  The  black  vulvar 
tumour  has  the  api)earance  of  drying  up,  and  is  covered  by  thick 
tenacious  scab.  This  can  only  be  removed  with  difficulty  and  causes 
gieat  ])ain.  Spircndmetes  and  bacteria  still  present  on  the  siirface  of 
tumours. 

Id.  10.27  : Eyes  inflamed  and  show  a slight  purulent  con- 

junctivitis. There  is  a serous  discharge  from  nostrils  and  dribbling 
ot  saliva  fioni  the  mouth  (iodismi.  Dosing  with  potassium  iodide 
discontinued.  Except  for  the  somewhat  drier  appearance  and 

slightly  decreased  size,  there  is  no  change  in  tumours. 

15.10.27  : Animal  has  a distinctly  dejected  apitearance  and 
stands  hunched  up,  hardly  feeds  at  all.  t'omlition  noticeably  poorer, 
])urulent  conjunctivitis  worse. 

17.10.27:  Emaciated  condition,  hunched  up  and  listless, 

conjunctivitis,  and  dribbling  from  mouth. 

21.10.27  : Very  much  weaker,  emaciated,  does  not  feed.  vSero- 
purulent  discharge  from  eyes  and  nostrils. 

22.10.27  : Lying  down,  unable  to  rise. 

24.10.27  : Died  during  the  night. 

Post-mortem  Eindings. 

Cachexia,  purulent  conjunctivitis,  catarrhal  rhinitis,  catarrhal 
enteritis.  The  tumour  under  tail  measures  2 x 1.5  x 0.5  cm.  It  is 
pinkish  red  in  colour,  smooth  and  covered  with  slimy  greyish  exudate. 

The  tumour  over  dorsal  commissure  of  vulva  is  pitch-black  in 
coloiir,  measures  roughly  1x0.5  cm.,  is  fairly  hard,  and  covered  by 
tough  scab.  The  swelling  extends  downwards  on  either  side  of  vulva. 
The  rest  of  skin  of  vulva  is  black  in  patches,  pigmentation  extending 
inwards  along  the  mucous  membrane  for  3 cm.  Death  in  this  case 
is  probably  due  to  potassium  iodide  poisoning. 

H f STOLocacAL  Eindixgs  (Srecimex  No.  7447). 

Anal  Tumour. — Under  low  magnification  the  appearance  is  as 
follows:  On  the  one  side  the  normal  epidermis  with  all  its  skin 
glands  becomes  abruptly  replaced  by  a very  vascular  tissue  with 
ragged  surface,  indented  by  fissures  which  throw  it  into  rounded, 
irregular  lobes.  In  places  the  surface  is  coveied  by  a thick  layer  of 
necrotic  matter.  This  tissue  on  the  othei’  side  becomes  continuous 
with  the  epithelium  of  the  anus.  At  this  junction  theie  is  a- 
circumscribed,  thickened,  convoluted,  solid  nest  of  basal  cells 
connected  by  a small  bridge  to  the  anal  e])itheliiim.  The  central 
cells  are  not  cpiite  differentiated  into  sciiiamous  cells,  and  ihere  is  no 
indication  of  keratinization.  This  nest  marks  the  end  of  the 
epithelium  of  anus.  The  vascular  tissue  mentioned  above  forms  the 
boundary  of  the  fumour  proj)er.  In  between  the  numeroms  small 


689 


SKIN  CANCER  OE  GOATS. 


blood-vessels  and  capillaries  eiiporp'ed  with  blood,  there  is  a lar^-e 
amount  of  inflammatory  exudate  cells  mostly  neutrophiles  and 
lymphocytes.  Amoupst  this  tliere  stands  out  (dearly  solid  strands 
and  nests  of  epithelial  cells.  These  ai'e  mostly  arranped  in  the  form 
o^  striups  of  sinple  cells  hent  to  form  crypt-like  structures,  or  p-iow- 
inp  into  closely  pac  ked  masses,  mostly  at  the  bottom  of  the  fissures 
between  lobes.  These  cells  show  no  mitotic  fipures,  but  evidence  of 
rapid  amitotic  division  is  not  lacking',  as  cells  with  two  or  more 
nuclei  are  freciuent,  and  many  nuclei  have  several  nucleoli.  These 
cells  have  not  the  repular  uniform  a])peaiaiice  seen  in  725(i  A,  for 
instance,  but  show  a slight  tendency  towards  the  squamous  type,  i.e. 
lighter  staining  and  ])olygonal  shape.  There  are  numerous  swollen 
faintly  staining  cells,  with  dark  chromatic  granules  in  place  of 
niudeus,  the  so-called  “ cancer  jiarasites, ' ’ but  no  definite  centres  of 
keratinizatiou  are  present. 


Diagnosis. 

llasal-cell  carcinoma  (adenoid  tyjie). 

Tbc/rur  Tumour. — The  vulvar  tumour  is  practically  continuous 
with  the  anal  part  above,  but  is  (piite  distinct  in  that  it  is  pigmented 
and  affects  only  the  vulva  and  its  mucosa.  The  mucosa  of  vulva  for 
about  2-d  cm.  is  of  a pit(di-black,  patchy  colour,  but  is  otherwise 
smooth.  The  skin  of  vulva  is  somewhat  swollen  and  shows  loss  of 
substance  over  a small  area.  This  elevated  portion  is  covered  by  a 
layei'  of  necrotic  matter,  mixed  with  a large  amount  of  pigment. 
The  underlying  tissue  shows  numerous  small  blood-vessels  and 
ca])illaries.  In  between  these,  and  penetrating  a small  distance  from 
Mii'face  only,  there  are  numerous  nests  of  e()ithelial  cells  of  the 
sciuamous  type,  suri'ounded  by  germinal  layei-  in  more  or  less  the 
tyjiical  cancroid  fashion.  These  nests  are  sejiarated  by  large  numbers 
of  intlamniatory  cells  (lymphocytes,  neutrophiles).  There  is  a con- 
siderable amount  of  black  jiignient  (melanin)  sometimes  associated 
with  the  basal  cells,  but  mostly  in  dark  clumps  in  the 
intervStitum,  i.e.  in  connective  tissue  cells.  Pigment  was 

never  seen  within  the  horny  centres  of  the  above  epithelial 
nests.  Prom  the  entrance  of  the  vulva,  and  for  a short 

distance  along  (he  mucosa,  tlie  structure  changes.  The  horny 
epithelial  nests  are  replaced  by  foci  of  uniform  large  polygonal 
cells,  all  containing  melanin  in  the  form,  of  diffuse  fine  granules. 
Their  structure,  whi(di  is  undoubtedly  epithelial,  is  thus  not 
obscured.  They  are  not  too  (dosely  jiacked  together,  and  have  the 
same  staining  jiroiierties  and  shape  as  tlie  basal  cells  of  epidermis. 
The  only  difference  is  that  they  appear  much  larger  and  the  nuclei 
faintei'.  The  pigment  is  in  the  form  of  a fine  dust-like  mantle  around 
the  niudeus,  whereas  in  the  deejier  tissues  the  jiigment  is  hoarded, 
in  the  form  of  very  compaid  and  dark  clumps,  in  conne(dive  tissue 
cells  (histiocytes).  The  thickness  of  this  (ligmented  layer  of  basal 
cells  varies.  In  parts  it  is  in  the  form  of  round  circumscribed  foci 
jiartly  covered  over  by  flat  ejiithelium,  but  towards  the  deeper  parts 
of  the  vulva  the  layer  becomes  tliinner,  and  gradually  merges  into 
normal  mucosa.  The  jiignientation  there  a])])ears  to  be  due  entirely 
to  melanin  hoarded  in  the  deeper  connective  tissue  cells. 
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Diagnosis. 

PioTiiented  baso-cellular  carcinoma  with  scjuamous  cell  (cancroid) 
tendencies  in  parts. 

Comments. 

This  is  a good  example  of  the  mixed  type  of  carcinoma  often 
found.  The  anal  tumour  is  a non-pigmented  basal-cell  carcinoma. 
The  vu  Ivar  tumour  is  a deeply  pigmented  variety  of  the  same,  with 
the  formation  of  cancroid  “pearl  nests  ” or  keratinization  centres. 
Several  points  of  interest  will  be  noted  in  this  case. 

1.  The  primary  tumour  >vas  presumably  a basal-cell  carcinoma 
of  the  anus,  without  apparent  pigmentation. 

2.  There  was  a pre-existing  melanotic  patch  of  skin  at  the  dorsal 
commissure  of  vulva. 

3.  On  this  ])ortion  of  skin  a pitch-black  tumour  subsequently 
develo])ed  ; partly  raised  and  indurated,  partly  ulcerating  and  spongy 
in  character. 

4.  Histologically,  therefore,  three  forms  of  epithelial  new- 
growths  present  themselves,  i.e.  ])igniented  and  non-pigmented  hasal- 
cell  types,  the  former  in  close  proximity  with  keratinizing  epithelial 
strands  of  the  cancroid  type. 

5.  The  purely  cancroid  parts  of  the  tumour  do  not  contain  pig- 
ment. 

6.  The  cancroid  vulvar  tumour  developed  a considerable  time 
after  the  “ primary  ” anal  tumour. 

In  this  connection,  does  the  continual  macerating  effect  of  the 
exudate  which  runs  off  the  primary  tumour  play  a part  in  the  ]U’o- 
duction  of  the  cancroid,  which  appears  to  have  developed  subse- 
quently? It  is  now  fairly  widely  accepted  that  the  type  of  neoplasm 
which  develops  as  a result  of  chronic  irritation,  including  tar  cancer, 
is  of  the  cancroid  tyjie.  The  question  is  a diffcult  one  to  answer. 
There  are  so  many  possibilities  that,  beyond  making  the  suggestion, 
one  does  not  feel  justified  in  forming’  an  opinion. 


GOAT  Xo.  14772. 

Clinicae  Observations  . 

20.8.2() : Angora  she-goat,  aged  (only  stumps  of  incisors  left). 
Condition  fair.  The  perineum  presents  a dark  red,  rounded  tumour, 
hanging  by  a short  stalk  from  the  lower,  left  aspect  of  the  anus.  It 
is  granulomatous  in  nature,  soft,  covered  by  a moist,  sticky  exudate, 
and  bleeds  very  easily  when  manipulated.  Its  size  roughly  is  2.5  cm. 
wide,  1.5  cm.  high,  1 cm.  tliick.  The  anus  and  vulva  openings  are 
unaffected,  so  that  defecation  and  urination  are  not  interfered  witli. 
•lust  above  tlie  vulva  the  iierineal  skin  shows  a ])igmented  ])atch 
(melanosis).  On  this  date  the  wliole  of  tlie  tumour  was  excised 
surgically  for  histological  study.  It  was  found  to  be  attmdied  only 
to  the  skin  and  did  not  ]>enetrate  or  involve  the  underlying  tissues 
to  any  extent;  the  stalk  being  about  1 cm.  in  thickness.  Tlie  o])era- 
tion  wound  was  treated  antiseptically  and  Avas  comiiletely  healed  u]) 
in  15  days.  This  animal  was  then  kept  Avithout  any  further  inter- 
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fereuce,  being  only  examined  from  time  to  time.  In  this  way  it  was 
observed  that  at  times  the  cheesy  matter  accumulating  beneath  the 
tail  would  cake  into  small  crusts  which,  on  being  scratched  off,  often 
left  a small  bleeding  erosion  of  skin.  These,  however,  healed  up 
repeatedly  and  never  showed  a tendency  to  develop  further. 

This  animal  was  killed  on  account  of  old  age  and  poverty  on 
27.9.28,  i.e.  about  25  months  after  removal  of  tumour. 

Post-mortem  Findings. 

Emaciation,  anaemia  (due  evidently  to  malnutrition).  A few 
specimens  of  Haernonchus  contoitus  in  stomach.  Uld  encapsulated 
abscesses  in  lungs.  The  post-mortem  examination  otherwise  negative. 
The  perineal  skin  was  somewhat  roughened  and  showed  small  eleva- 
tions above  anus,  but  otherwise  the  skin  was  fairly  soft  and  pliable 
still. 

Histological  Findings  (Specimen  No.  6189). 

Small  almond-shaped  tumour  removed  surgically  on  20.8.26. 
There  is  a central  core  of  fibrous  tissue  continuous  at  the  base  of 
tumour  with  the  corium.  It  ramifies  in  fan-shaped  fashion  to  form 
a delicate  stroma  which  supports  a closely  packed,  very  uniform 
mass  of  epithelial  cells.  They  have  large,  round,  or  oval  nuclei  with 
one  or  more  nucleoli,  which  are  rather  poor  in  chromatin.  The  cyto- 
plasm seems  to  be  absent  in  most  cases,  or  nearly  so.  This  apparently 
is  due  to  its  very  delicate  nature.  Indeed,  it  seems  that  the  very 
finely  fibrillar  substance  often  drawn  out  into  shreds  and  elongated 
processes  of  various  shapes  in  rvhich  tlie  above  nmdei  are  more  or  less 
embedded  constitutes  the  protoplasmic  part.  This  in  life  probably  is 
very  delicate  and  soft,  so  that  it  undergoes  these  changes  during  pre- 
paration of  the  sections.  This  substance  is  apparently  gathered  along 
the  stroma  in  greater  amounts,  so  that  the  cells  lying  away  are 
separated  by  small  empty  spaces.  The  stroma  has  thus  the 
appearance  of  trellis  •work,  composed  mostly  of  this  finely  fibrillar 
substance  and  tumour  cells,  amongst  which  young  fibroblasts,  round 
cells,  neutrophiles,  and  blood  capillaries  can  be  seen.  There  are  also 
numerous  smaller  cells  with  elongated,  deeply  chromatic  nuclei, 
possibly  of  endothelial  origin.  Blood  ca])illaries  and  smaller  vessels 
are  numerous,  especially  near  the  surface.  In  parts  small  haemorr- 
hages can  be  seen  near  surface.  These  contain  brownish  pigment, 
like  haemosiderin.  No  melanin  could  be  seen  in  the  whole  of  this 
tumour.  Mitoses,  if  at  all  present,  are  very  rare  in  the  tumour 
cells.  By  following  up  the  small  amount  of  epidermis  covering  the 
stalk  one  side,  one  reaches  a xioint  where  it  merges  into  tlie  tumour. 
There  is  a iieculiar  elongation  of  the  germinal  cells  at  this  xioint, 
so  that  tliey  axix>ear  to  be  loosened  and  “ shelled  out  ” into  the 
tumour  xiarenchyma.  There  is  very  little  infiltration  with  inflamma- 
tory cells,  considering  that  the  whole  tumour  is  covered  only  by  a 
thin  layer  of  necrotic  exudate. 

Diagno.sis. 

Baso-cellular  carcinoma. 

Histological  FixVdings  (SpechiIen  No.  8481). 

After  the  death  of  the  animal,  sections  were  xirexiared  from 
various  xiortions  of  the  xieiineal  skin.  Particular  attention  was  paid 
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to  those  parts  above  amis  which  showed  small  elevations.  The  epi- 
dermis here  aiijiears  mucli  thinner  than  u'sual,  as  if  atrophied,  in  parts 
being  barely  3 to  4 cells  thick.  The  sebaceous  glands  in  this  region  are 
about  as  numerous  as  in  the  normal  skin,  but  show  this  peculiaiity, 
that  the  hasal  cells  appear  jiroliferated  to  form  a dark  staining,  well- 
defined  layer  all  round  the  central  mass  of  fatty  cells.  In  one  place, 
what  a])]iears  to  have  been  a sebaceous  gland  from  its  circumscribed 
indented  outline,  causes  a slight  outward  bulge  in  the  epidermis.  This 
round,  elevated  focus,  between  1-2.5  mm.  in  diameter,  consists  practi- 
cally of  a solid  mass  of  ei)ithelial  cells  similar  to  those  forming  the 
basal  layer  of  sebaceous  glands.  (See  Fig.  33.)  It  is  situated  in  the 
corium,  but  it  is  not  visibly  connected  with  the  exterior  as  it  is  still 
covered  by  intact  epidermis.  The  nuclei  of  these  cells  are  fairly 
closely  packed  together  and  no  fat-carrying  gland  cells  are  left. 
Serial  sections  were  preiiared  from  the  remaining  material  and  showed 
that  the  focus  was  more  or  less  globular  in  outline.  The  stiucture  of 
this  focus  certainly  has  a close  resemblance  to  that  seen  in  the  closely 
packed  round  cell  epithelial  tumours,  such  as,  for  instance,  the  one 
removed  previouslv'  from  tin's  animal  and  described  above,  and  also 
Xo.  7256  A and  7256  D. 


Comments. 

The  tumour  remoA’ed  surgically  jiroved,  on  microscopic  examina- 
tion, to  be  a simple  example  of  a non-pigmented  basal-cell  carcinoma. 
Twenty-five  months  later  the  animal  was  killed  and  portions  of  skin 
in  the  same  region  examined.  To  the  naked  eye  a few  small  elevations 
of  skin  could  be  noted.  The  epidermis  was  thinner  than  usual  (senile 
atrophy?).  The  elevations  were  due  to  small  foci  of  closely  packed 
epithelial  cells  resembling  those  seen  lining  the  neighbouring  seba- 
ceous glands.  It  seems  possible,  therefore,  that,  by  a process  of  pio- 
liferation,  the  basal  cells  of  the  sebaceous  glands  displace  the  fatty 
cells,  without  themselves  undergoing  fatty  changes. 

As  growth  continues  the  epidermis  becomes  pushed  out  by  the 
enlarging  focus  and  becomes  thinner  and  thinner  until  it  finally 
ulcerates.  The  epidermis  is  in  direct  contact  with  the  underlying 
tumour  cells  at  least  near  the  base.  The  basal  layer  of  the  sebaceous 
gland  and  that  of  the  epidermis  are  fundamentally  continuous  with 
each  other,  so  that,  allowing  for  displacements,  the  derivation  of  the 
tumour  cells  from  the  germinal  layer  should  remaiu  apparent  in  the 
young  neoplasm. 

This  appears  to  be  a reasonable  explanation  of  the  origin  of 
basal-cell  carcinoma  and  one  that  has  already  been  suggested  by 
various  authois. 


GOAT  Xo.  14773. 

Ce [ NI CAE  ( ) BSEll VATTONS . 

Angora  she-goat,  aged,  incisors  worn  down  to  gunrs,  condilion 

fair. 

6.9.26:  On  lifting  ihe  tail  a huge  newgrowtii  measuring  5 by 

4 cm.  occu])ies  ihe  whole  recess  undci’  I lie  iail.  It  extends  downwards 
between  the  tail  folds  on  either  side  and  covers  the  anus  and  ihe 
ujiper  commissure  of  the  vulva.  It  is  attached  above  ihe  anus  over 
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an  area  roughly  2.5  by  3 cm.  Its  thickness  varies  from  2.5  cm.  above 
to  1 cm.  below.  The  tumour  is  practically  pitch-black  in  colour 
throughout.  It  is  irregular  iu  outline  and  presents  a moderately 
lobulated  appearance,  with  a deep  fissure  running  across  its  surface 
obliquely.  It  bleeds  very  easily  on  the  slightest  mauipulation.  On 
account  of  the  weight  of  the  tumour  hanging  from  the  skin  and 
underlying  tissue,  the  anus  is  not  closed  properly,  but  its  upper  half 
overlaps  the  lower.  Defecation  and  urination  are  not,  however, 
interfered  with,  and  there  are  no  signs  of  collateral  inflammation. 

18.10.20;  The  tumour  has  increased  in  size,  it  now  measures 
12  by  8 by  2.5  cm. 

19.11.20:  This  goat  was  killed  by  an  intratracheal  injection  of 
chloroform  and  ether.  The  whole  perineum  was  excised,  together 
with  attached  tumour,  with  a view  to  utilizing  parts  of  it  for  trans- 
planting experiments,  and  for  histological  examination,  respectively. 
{For  transplantation  and  transmission,  see  Experiment  iXo.  2.) 


HisTOLOCiiCAL  Findings  (Specimen  jNTo.  0377). 

Under  the  lower-power  lens  this  tumour  presents  a remarkably 
uniform  structure,  as  is  seen  usually  in  a sarcoma.  The  cells  are 
arranged  iu  whorls  according  to  the  sweeping  curves  of  the  branch- 
ing stroma  coming  out  of  the  stalk.  The  surface  is  covered  for  the 
greater  part  by  a necrotic  layer  of  exudate  and  other  cells.  Directly 
under  this  is  a zone  conspicuous  by  the  close  proximity  of  blood- 
vessels and  capillaries.  From  the  small  amount  of  connective  tissue 
and  the  staining  property  of  epithelial  cells,  it  seems  that  active 
growth  takes  place  in  this  I’egion.  Melanin  is  strewn  throughout  the 
tumour  jiarenchyma.  Under  a higher  magnification  it  is  seen  that 
the  distribution  of  the  pigment  is  very  irregular.  Many  of  the 
epithelial  cells  contain  a varying  amount  of  pigment,  but  some  have 
none  at  all.  On  the  other  hand,  a fair  number  of  cells  are  packed  so 
full  of  it  that  they  appear  as  large  black  blotches  in  the  field,  and 
are  often  aggregated  together  in  bunches.  Such  clumps  are  seen  fairly 
frequently  in  the  connective  tissue  stroma  and  in  the  deeper  parts 
where  epithelium  is  not  usually  found.  vSuch  heavily  packed  cells 
are  probably  connective  tissue  ceils  whose  function  is  the  hoarding  of 
melanin.  The  stroma  carries  much  more  pigment  than  the  tumour 
parenchyma.  (See  No.  725(i  B.)  Some  of  the  melanin  also  lies  free 
in  the  interstitial  spaces,  but  of  course  this  distribution  may  be 
accidental,  due  to  spreading  during  the  cutting  of  the  section.  There 
are  very  few  mitotic  figures  in  the  tumour  cells.  In  other  respects 
the  structure  agrees  with  that  of  sjiecimen  No.  725b  B,  C,  D,  etc. 
In  the  deeper  subcutaneous  tissue  the  tumour  parenchyma  is  hounded 
oft'  by  a fhick  connective  tissue  capsule.  In  jiarts  of  the  tumour,  foci 
of  somewhat  difterent  cells  can  be  seen,  they  are  slightly  smaller, 
rounder,  and  stain  a deep  puiple.  They  do  not  contain  any  pigment, 
but  for  the  rest  are  arranged  as  the  others. 

In  many  places  where  the  epidermis  can  he  followed  until  it 
merges  into  the  tumour,  the  typical  “ shelling  out  ” effect  of  the 
altered  basal  or  germinal  cells  into  the  tumour  parenchyma  can  be 
clearly  observed.  The  epidermis  shows  acanthosis  to  a marked  extent, 
and  in  one  place  goes  over  abrujitly  into  solid  strands  of  squamous 
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cells,  closely  packed  together  and  having  many  foci  of  keratinization 
typical  of  cancroid  horn-pearl  formation.  This  part  is  limited  in 
extent,  and  is  separated  by  connective  tissue  from  the  rest  of  the 
tumour.  It  is,  however,  continuous  with  the  acanthotic  epidermis. 
It  contains  no  pigment. 

Diagnosis. 

Pigmented  baso-cellular  carcinoma,  with  a small  spino-cellular 
carcinoma  next  to  it.  Combined  form. 

GOAT  No.  17293. 

CniNicAL  Observations . 

Angora  she-goat,  aged.  Very  poor  condition. 

1T.().2T  : A large  pinkish  tumour  is  found  to  occupy  the  whole 
of  perineal  depression  below  the  tail.  The  tumour  is  about  5 by  4 
cm.  and  attached  by  a very  short  stalk  to  a small  area  above  the  anus. 
The  surface  is  nearly  Hat,  but  shows  shallow  fissures.  The  tumour 
is  co-sered  by  a moist,  sticky,  greyisli  to  brownisli,  foul-smelling 
matter,  which  causes  a general  soiling  and  matting  of  hair  around 
the  breech.  The  vulva  is  unaffected,  although  the  anus  is  partly 
overlapped  by  the  edge  of  the  tumour;  defecation  does  not  seem  to 
be  much  interfered  with.  When  manipulated  in  region  of  tail,  the 
animal  evinces  considerable  tenderness,  and  the  tumour  bleeds  very 
easily  on  the  slightest  handling. 

Smear  })reparations  from  surface  shows  a rich  and  varied  bacterial 
flora,  but  no  spirochaetes. 

9.7.27  : Matting  and  soiling  of  hair  around  perineum  accen- 
tuated, evidently  due  to  increased  exudate  from  tumour.  The  tumour 
itself  shows  on  its  left  surface  a sunken  patch  of  greenish  grey, 
softer  substance  (gangrene). 

15.7.27  : Foul-smelling  and  objectionable  a])pearance,  tumour 
largely  gangrenous  on  surface. 

In  order  to  check  this  process,  the  tumour  was  cleaned  with 
tincture  of  iodine  and  then  coal-tar  aiiplied. 

18.7.27  : Gangrenous  parts  have  sloughed  off,  leaving  a relatively 
clean,  granulomatous,  j)inkish  tumour  behind,  a good  deal  smaller 
than  before. 

2.8.27  : Greyish  exudate  has  again  increased  and  greenish  jiatclies 
of  gangrene  api)ear  on  surface  of  tumour.  Rest  of  perineum  moistened 
and  macerating. 

4.8.27  : The  dorsal  commissure  of  vulva  is  swollen  and  is  covered 
by  semi-dry  scabs.  No  si)irochaetes  can  be  found  in  smears  made, 
aithoiigh  the  bacterial  flora  is  jirofuse. 

8.8.27  : Superficial  gangrene  of  tumour  |)i'esent. 

15.8.27  : Profuse  thick  yellowish-grey  stinking  exudate,  soiling 
the  whole  perineum  and  matting  tlie  liaii'  at  sides. 

2(i.8.27  : A large  ciop  of  Hy  larvae  found  all  round  and  under 
tumour. 

2.9.27  : The  tumour  is  considerably  reduced  in  size,  due  to  slough- 
ing off  of  grangrenous  tissue.  Fly  maggots  an*  present  and  sc'em  to 
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cause  much  discomfort  to  animal.  It  keeps  its  tail  down  and  flicks 
it  continually,  often  stamps  its  feet,  and  shows  uneasiness  generally. 

C.9.27 : Most  maggots  have  disapiieared,  tumour  moist,  sticky, 
and  slightly  necrotic.  Superior  commissure  of  vulva  is  much  swollen, 
moist,  and  pink  in  colour,  being  continually  smeared  with  exudate 
by  action  of  tail. 

13.9.27:  Only  a few  large  maggots  left;  there  is  ulceration  on 
both  anal  folds  of  skin.  Anus  is  practically  covered  over  by  edges  of 
tumour,  hut  defecation  apparently  not  interfered  with.  Vulva  moist 
and  swollen,  scabs  adherent  over  the  tumour. 

15.9.27  : Hair  shorn  off.  Condition  of  animal  is  rather  poor,  and 
skin  shows  scaliness,  somewhat  resembling  dandruff. 

21.9.27 : Dosed,  from  to-day,  daily  with  Liquor-arsenicalis 

13. P.,  starting  with  0.1  c.c.  and  gradually  increasing  to  0.4  c.c. 

7.10.27 : No  change.  Spirochaetes  are  found  in  the  smear 

I)reparation  from  surface  of  tumour. 

13.10.27  : Discontinued  arsenic.  This  had  no  ehect  on  tumour, 

which  is  still  as  before.  Animal  is  noticed  to  lie  down  a good  deal. 

15.10.27  : Animal  lies  down  in  corners  with  head  bent  towards 

tail  as  if  to  ward  off  flies.  These  seem  to  cause  it  a great  deal  of 
worry. 

19.10.27 : Griven  potassium  iodide  2 grams,  liquor  arsenicalis 
0.4  c.c.  daily  from  to-day.  Tumour  is  about  the  same,  covered  by 
sticky,  foul  exudate  and  in  parts  with  scabs. 

25.10.27 : Animal  lying  down  a good  deal  and  is  in  poor 

condition. 

29.10.27 : Slight  inflammation  of  conjunctiva  with  watery 

discharge,  discontinued  the  potassium  iodide,  hut  continued  the 
liquor  arsenicalis.  The  anal  tumour  has  decreased  slightly  in  size. 

2.11.27:  The  tumour  now  measures  3.5x  2x1.5  cm.,  the 

greatest  length  being  transversely  across  from  one  side  to  the  other. 
The  perineal  skin  above  vulva  also  much  thickened  and  covered  by 
scabs.  Smear  shows  numerous  spirochaetes,  fusiform,  and  other 
bacteria.  Increased  daily  dose  of  liquor  arsenic  to  U.G  c.c. 

9.11.27 : Slight  greenish  gangrenous  areas  on  tumour,  vulva 
swollen  and  moist,  partly  crusted  over,  and  showing  a few  small 
prominences  of  skin,  especially  on  left  side.  Given  potassium  iodide 
2 grams  and  liquor  arsenic. 

10.11.27  : Given  potassium  iodide  with  arsenic  as  before. 

12.11.27  : Do.  Tumour  gangrenous,  with  profuse  foul-smelling 
and  sticky  exudate. 

14.11.27 : Necrotic  area  sloughed  off,  leaving  a fairly  clean 
granulation-like  pink  surface  of  tumour.  Given  potassium  iodide 
and  aisenic  as  before. 

21.11.27  : Potassium  iodide  has  been  discontinued,  but  the 

liquor  arsenicalis  daily  dosing  is  proceeding.  The  animal  is  in  poor 
condition,  lies  in  corners  and  away  from  the  others,  seems  extremely 
worried  by  flies  settling  on  the  tumour  and  often  bites  at  perineum. 
It  occasionally  groans  when  defecating  and  appears  very  tender 
when  tail  is  elevated  or  tumour  touched  in  any  way. 
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22.11.27 : Liquor  arseiiicalis  discontinued.  Tumour  shows  no 
change.  A slight  sero-purulent  discharge  from  the  eyes  (iodism). 

28.11.27:  Poor  in  condition  and  weak,  lies  down  most  of  the 
lime,  hut  appetite  still  good. 

18.12.27 : Partial  necrosis  of  tumour.  Vulva  moist, 

macerated,  and  swollen  in  ai)pearance.  There  is  yellowish-grey 
excrescence  on  the  lower  ])art  of  the  left  vulva  lips.  This  is 
covered  by  crusts  and  is  about  the  size  of  a pea.  The  lymphatic 
supramammary  glands  show  no  enlargement  on  palpation. 

30.12.27 : Emaciated  and  weak,  unable  to  follow  other  goats. 
Small  ]irotuherance  on  left  lip  of  vulva  grows  very  slowly  and  is 
usually  covered  by  crusts. 

14.1.28:  The  anal  tumour  assumes  a flattened,  pink,  cauliflower- 
like appearance,  occupying  the  whole  of  si)ace  under  tail  and  partly 
covering  anus.  The  vulva  is  swollen  and  moistened  by  the  exudate, 
and  the  protuberance  on  the  left  side  has  grown  to  the  size  of  a 
hazel-nut.  The  animal  shows  much  uneasiness  and  scratches  fre- 
quently at  perineum,  although  no  maggots  are  visible. 

30.1.28:  Ely  larvae  present  in  large  numbers,  tumour  is  some- 
what enlarged.  The  whole  perineum  has  a repulsive  appearance 
owing  to  foul-smelling  brownish  exudate  soiling  all  neighbouring 
tissues.  The  maggots  swarm  all  over  and  are  eating  into  the  tumour. 
Goat  is  still  very  sensitive  and  bleats  weakly  when  handled,  e.g. 
lifting  tail.  It  is  emaciated  in  spite  of  fair  appetite.  Continual 
irritation  is  shown  by  running  around  and  flicking  tail,  stamping 
feet,  bitino'  at  tumour  and  Ivinn  down  in  corners,  etc. 

25.2.28  : Tumour  slightly  decreased  in  size  owing  to  necrosis  and 
burrowing’  action  of  maggots.  vSmaller  tumour  of  vulva  is  the  size 
of  a hazel-nut  and  has  a greyish,  granulated  rough  surface,  being 
covered  by  sticky  exudates  and  scabs.  The  other  side  of  vulva  is 
swollen. 

15.3.28:  Animal  is  so  emaciated  and  weak  that  it  lies  down 

most  of  time.  The  anal  tumour  has  a very  irregular  cauliflower-like 
surface,  covered  by  slimy  exudate  and  necrotic  matter. 

27.3.28 : Tumour  enlarged  somewhat,  tends  to  bulge  out  the 

tail  folds  on  either  side.  The  whole  mass  is  not  thicker  than  2 cm., 
being  pitted  and  fissured  in  the  centre  with  a raised  swollen  border 
all  round.  The  anus  is  exposed  and  is  fringed  by  a ragged  edge  of 
granulomafous  growfhs.  Animal  evinces  considerable  pain  in 
defecation,  it  groans  and  strains,  and  only  a few  pellets  are  voided 
at  a time.  The  whole  vulva  is  swollen  and  macerated,  the  lower 
part  of  left  lip  carries  a growth  with  rough,  greyish,  granular  sur- 
face about  2.5  cm.  in  diameter. 

11.4.28:  The  right  supramammary  gland  shows  a decided 

enlargement,  it  feels  hard  and  about  the  size  of  a walnut.  The  left 
one  is  about  the  size  of  a french  bean  and  softer  on  ])alj)ation. 

18.5.28  : Eight  horn  broken  off  short,  frontal  sinus  teeming  witli 

fly  larvae  and  necrotic  matter,  treated  and  tarred.  The  anal  tumour 
is  one  large,  ragged  mass  of  stiidcing,  partly  necroiic,  slime-covei'ed 
tissue.  It  is  roughly  rouuded  iii  outline  and  occupies  tlie  whole 
space  between  tail  folds.  It  is  sliallow  and  contains  deep  fissures 
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and  burrows  wbicli  are  filled  witli  maggots.  The  edge  all  round 
is  ragged,  swollen,  and  elevated,  so  that  the  whole  tumour  may 
now  be  regarded  as  a huge  ulcer,  which  is  confluent  with  the  tumour 
on  vulva.  Faeces  now  seem  to  emerge  from  a fissure  on  the  bed  of 
the  ulcer.  The  anus  has  been  more  or  less  completely  broken  down. 
Urination  takes  place  without  difficulty.  The  animal  strains  and 
groans  whenever  it  passes  faeces,  and  bleats  whenever  any  of  the 
affected  parts  are  handled.  The  surrounding  hair  is  much  soiled  and 
matted  together  by  a profuse,  slimy,  stinking  brownish  exudate,  to 
which  dirt  sticks,  and  forms  crusts  in  many  places.  The  animal  is 
very  weak,  but  still  shows  signs  of  great  distress  from  irritation  of 
perineum  and  tumour.  The  right  supramammary  lymphatic  gland, 
on  palpation,  feels  the  size  of  a walnut  and  is  fairly  firm.  The  left 
is  still  the  size  of  a large  bean. 

2-3.5.28:  Found  dead  in  the  morning. 

Post-mortem  Findings . 

Extreme  cachexia  and  anaemia.  Fractured  right  horn  with 
necrosis  of  frontal  sinus.  8arcos])oridia  in  oesophagus;  hydroperi- 
cardium. Large  ulcerating  tumour  roughly  circular  in  outline,  with 
deeply  fissured  and  pitted  bed.  The  raised  and  much-swollen  borders 
cause  great  distortion  of  vulva  to  the  right  side.  Its  diameter  is  7 cm. 
and  it  extends  from  the  recess  under  the  tail,  down  to  the  dorsal 
commissure  of  the  vulva,  and  then  down  the  left  lip  at  the  lower 
part  of  which  is  a greyish,  rough  i)rotuberance,  covered  by  a scab. 
The  deep  crevices  in  the  bed  of  ulcer  are  filled  with  fly  larvae  which 
are  actively  eating  away  deeper  into  tissues.  The  anus  has  com- 
pletely disappeared,  the  rectum  oxiening  directly  on  to  the  floor  of 
ulcer.  The  vulva  is  patent  in  spite  of  distortion  due  to  swelling. 

The  right  supramammary  gland  shows  at  one  side  a small 
metastatic  focus  aboui  1.5  cm.  in  diameter.  There  is  a large  abscess 
in  the  pelvic  region  outside  the  rectal  wall.  This  contains  a mass 
of  thick  yellowish  pus. 

Histological  Findings  (Specimen  No.  8059). 

Section  of  this  tumour  at  its  junction  with  normal  skin  shows 
various  transitory  stages  very  clearly.  The  epidermis  very  abruptly 
becomes  enormously  thickened,  sending  down  long  blunt  and  sharper 
processes  into  corium.  These  consist  of  flat  prickle  cells.  Almost 
immediately,  marked  cornification  takes  j)lace.  The  most  superficial 
areas  show  large  nests  of  keratinizing  flat  cells,  with  nuclei  still 
more  or  less  retaining  their  outline.  The  surrounding  flat  cells  are 
paler  in  colour  with  vesicular  nuclei  and  usually  Battened  concen- 
trically around  the  pearls.  This  tendency  to  horn  formation  is 
marked  even  in  cells  fairly  deej)  near  the  basal  layer.  There  are  very 
numerous  cells,  isolated  or  in  groups  of  two  or  three,  which  show  the 
peculiar  swelling  out  and  hyalinization  of  cytoplasm  and  the  disin- 
tegration of  nucleus  to  dark  chromatic  masses  or  granules.  In  parts 
this  leads  to  the  foimation  of  most  weird-shaped  giant  cells.  (See 
figure.)  The  cytoplasm  reaches  an  enormous  size,  stains  faintly,  but 
is  not  quite  hyalinized.  The  nuclei  show  rapid  division  to  form  a 
conglomerate  of  several,  or  else  they  disintegrate  to  form  large  dust- 
like chromatin  masses  enclosed  as  it  were  in  a delicate  membrane. 
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Furtlier  towards  the  centre  of  the  tumour  the  pearl-nest  forma- 
tion become  less  frequent,  the  squamous  cell  strands  become  more 
vsolid  and  branch  frequently  in  all  directions,  penetrating  to  varying 
de])ths  in  the  intermuscular  spaces.  There  is  a strong  supporting 
connective  tissue  stroma.  The  surface  is  covered  by  an  irregular 
necrotic  layer  of  tumour  cells  and  exudate,  in  paits  showing  great 
excavations  or  fissures.  The  stroma  is  more  or  less  infiltrated  with 
polymorph  neutrojdiiles,  often  forming  small  abscesses.  Skin  gland 
are  totally  absent  from  the  tissue  below  the  tumour.  The  supra- 
mammary  gland  shows  large  dense  foci  of  typical  Hat  squamous 
ei)ithelial  cells  with  centres  of  keratinization  (cancroid). 

Diagnosi.s. 

Spino-cellular  carcinoma  (cancroid)  witli  metastasis  in  supra- 
mammary  lymphatic  gland. 

CiOAT  X'O.  1T294. 

Clinicai.  Observations . 

Angora  she-goat,  aged,  poor  in  condition. 

1T.G.27  : A small  tumour  2x1  cm.  is  attaclied  above  and  to  the 
left  of  anus.  It  is  covered  by  a thick  cru.st  of  dry  exudate  and  dirt, 
which  is  securely  adherent  to  tlie  underlying  tissues.  The  surround- 
ing skin  and  hair  are  quite  dry  and  fairly  clean.  A smear  from 
surface  scra])ing  was  made,  hut  showed  only  a small  number  of 
bacteria.  Xo  spirochaetes  were  present. 

30.G.27  : The  thick  crusts  covering  tumour  were  removed  with 
some  difficulty,  and  left  a raw  lileeding  protuberance. 

9.7.27 : Thick  scab  firmly  adherent  to  tlie  tumour,  when 

removed,  leaves  a bleeding  protuberance,  each  time  smaller  tlian 
before.  A thick  layer  of  tumour  seems  to  come  off  with  the  scab 
on  removal. 

22.7.27 : Hard  circumscribed  crust  covers  just  a small  raised 
nodule  about  1 cm.  in  diameter,  the  remainder  of  original  tumour. 
There  are  about  two  or  three  small  excrescences  covered  by  thick 
tenacious  crusts  next  to  it.  On  removal  small  bleeding-  excoiiations 
are  left. 

2.8.27  : The  same  elevations  of  varying  sizes,  covered  by  dry 

.scabs,  are  present.  There  is  no  tendency  to  produce  moist  exudate;  Ihe 
covering  scabs  are  partly  of  a horny  nature. 

15.9.27:  Animal  sliorn ; condition  has  improved  markedly, 

result  of  advanced  state  of  jiregnancy.  I’erineum  the  same. 

23.9.27  : Tlie  elevated  areas  at  perineum  are  reduced  in  size  and 
covered  by  small  crusts  only.  The  tumour  has  disapiieared  com- 
jdetely,  although  the  site  still  shows  a bleeding  excoriation  when 
the  scab  is  removed. 

5.10.27  : Goat  has  given  birth  to  one  kid  during  the  night. 
This  kid  is  very  weak,  and  is  unable  to  feed. 

13.10.27  : Kid  feeds  fairly  well  after  some  ditiiculfy  had  been 
expeiienced  in  getting  it  to  leani  to  stand  and  suckhn  Its  legs  are 
very  weak,  and  inclined  to  give  way  under  tbe  body,  spreading  out 
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at  right  angles  to  body  on  either  side.  Tlie  goat  itself  shows  a few 
small  pustules  on  perineum,  which  is  partly  covered  by  brownish 
discharge  from  vulva.  Tlie  recess  above  anus  shows  a few  small 
elevations  of  skin  not  covered  by  crusts,  but  presenting  a superficial 
exoriation. 

19.10.27 : Crusts  have  reappeared  on  the  small  raised 
excoriations.  The  perineum  otherwise  shows  a few  scattered  pustules 
extending  down  the  escutcheon  to  udder. 

29.10.27  : Pustules  healed  up,  few  small  dry  crusts  above  anus. 

2.11.27  : Photographed  perineum  after  removing  the  dry 

crusts  and  dirt,  leaving  the  small  excoriations  bare. 

13.12.27 : The  crusts  on  being  left  undisturbed  thicken  con- 

siderably and  even  become  paitly  horny  and  pendulous,  being  very 
firmly  adherent  to  underlying  skin.  Small  surface  erosions  of  skin 
can  be  seen  at  various  places  near  anus  and  vulva. 

3.1.28:  Pendulous  crusts  have  fallen  off,  leaving  small  ulcers 

which  heal  partly  and  form  new  scabs. 

15.3.28:  Animal  in  good  condition,  small  dry  scabs  as  before 
covering  little  superficial  excoriations. 

21.G.28:  One  of  tbe  largest  scabs  has  grown  out,  forming  a long 
horny  claw-like  process  1 cm.  in  length.  When  forcibly  removed 
Ibis  leaves  a small  bleeding  ])apilla.  On  the  left  side  of  anus  near 
above  papilla,  there  is  a blackish  grey  flat  crust  raised  above  surface 
and  about  1 cm.  in  diameter.  This  when  removed  leaves  a raised, 
ragged,  bleeding  surface. 

15.9.28:  The  above  tumour  or  raised  ulcer  has  enlarged  to  1.5 
cm.  in  diameter.  It  is  not  covered  by  ciaists,  but  presents  a rough 
semi-dry  surface. 

24.9.28:  The  raised  ulcerated  tumour  is  about  0.5  cm.  thick 
and  1.5  cm.  in  diameter  with  slightly  everted  edge;  surface  rough 
but  slightly  moist  and  covered  by  a very  small  amount  of  sticky 
greyish  brown  matter.  Smear  preparation  from  this  shows  that 
numerous  spirochaetes  are  present,  together  with  large  variety  of 
bacteria. 

27.9.28:  Tinder  local  anaesthetic,  4 grain  of  cocaine  and  two 
drops  of  adrenaline  injected  deeply,  the  tumour  was  removed  by  a 
circular  incision  and  dissected  out,  to  a depth  not  exceeding  0.5  cm. 
The  raised  border  of  the  tumour  itself  was  found  to  be  friable  and 
to  bleed  easily  on  manipulation.  The  wound  was  closed  by  a couple 
of  interrupted  silk  sutures.  The  wound  was  not  treated  and  is  heal- 
ing slowly.  The  goat  is  now  quite  healthy  and  in  good  condition  ; 
it  is  being  kept  under  observation  for  a furtlier  period  to  see  whether 
any  of  the  other  excoriations  will  develop.  The  excised  tumour  was 
situated  to  the  left  of  anus,  involving  the  edge  of  mucosa.  It  has 
roughly  the  form  of  a button,  with  greyish  red  to  brown  ulcerating 
surface  about  1.75  cm.  in  diameter  and  0.5  cm.  thick.  It  is  covered 
by  a small  quantity  of  smeary  exudate  and  bleeds  easily  when 
manipulated.  The  edges  are  slightly  everted  over  the  stalk,  which 
is  covered  with  skin. 
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Histological  Findings  (Si’ecimen  No.  8483). 

Sections  were  cut  diametrically  through  the  middle  of  tumour. 
On  both  sides  the  epidermis  becomes  raised  perpendicularly  for  a 
short  distance  as  it  covers  the  body  of  tumour.  Its  free  edge  ends 
abruptly  by  going  over  to  a loose  unarranged  tumour  parenchyma  of 
squamous  epithelium,  mixed  with  a good  deal  of  inflammatory  cells. 
There  is  marked  thickening  of  the  epidermis  at  the  side,  as  it  suddenly 
merges  into  the  tumour.  The  thickness  of  epidermis  is  increased 
and  appears  perforated  at  intervals  by  round  and  oval  spaces 
representing  the  papillae  of  corium  in  section.  The  corium  contains 
a very  large  number  of  round  cells.  At  the  edge  of  the  tumour  this 
])erforated  appearance  becomes  so  pronounced  that  the  epidermis 
a])pears  to  become  a reticulum  of  strands  consisting  of  a layer  or  two 
of  germinal  cells.  The  intervening  spaces  are  filled  by  round  cells, 
neutrophiles,  and  exudate.  The  transition  from  the  epidermis  to 
the  tumour  parenchyma  is  very  distinct  here.  Further  towards  the 
centre  the  continuity  becomes  lost,  but  the  same  arrangement 
prevails,  i.e.  chains  of  basal  cells  sometimes  bent  on  themselves  to 
form  tube-like  structures  or  surrounding  small  nests  of  squamous 
cells.  This  arrangement  alternates  with  loose  masses  of  epithelial 
cells  of  undifferentiated  type,  which  have  characters  between  those 
of  a germinal  and  a spinous  cell,  both  as  regards  staining  properties 
and  amount  of  cytoplasm.  The  parenchyma  of  tumour  with  its 
raised  ulcer-like  surface  is  formed  thus  by  a layer  3 or  4 mm.  thick, 
consisting  mostly  of  such  ill-defined  epitlielial  cells  loosely  arranged 
in  strands  or  nests  and  profusely  intermixed  with  neutrophiles.  At 
many  places  haemorrhages  have  taken  place  near  the  surface.  The 
whole  structure  is  supported  from  a connective  tissue  bed,  with  large 
amounts  of  round  cells,  by  a very  fine  connective  tissue  stroma.  In 
one  part  the  epithelial  cells  are  packed  together,  resembling  squamous 
cells  with  horn-pearl  formation.  iSome  of  the  cells  are  swollen  and 
degenerate  like  the  so-called  cancroid  parasites.  The  rest  are 
undifferentiated  epithelial  cells.  Only  a few  mitotic  figures  are  to 
be  seen  here  and  there.  The  sebaceous  glands  of  skin  close  to  tumour 
show  a peculiar  proliferation  of  the  cells  of  their  basal  layer.  These 
chains  of  deeply  staining  cells  outline  the  lobulation  of  the  glands 
distinctly.  Faint  remnants  of  sebaceous  glands  can  also  be  dis- 
tinguished in  the  depth  of  tissue  under  tumour.  Sections  stained 
by  silver  impregnation  method  of  Levaditi  showed  several  elongated 
slender  black  bodies,  either  solid  and  thready,  or  like  a string  of 
beads,  usually  terminated  at  one  end  by  a lanceolate  head  or  knob. 
It  seems  that  these  rei)i'esent  the  spirochaetes  which  were  very 
numerous  in  tununir  just  before  excision. 

DtAGNOSLS. 

llaso-  and  s])ino-cellular  carcinoma.  Mixed  form. 

Co.MMENTS. 

The  develo])ment  of  this  tumour  was  very  slow — a1  one  lime 
considerable  regression  took  place.  4’liis  may  explain  why  the 
tumour  has  the  characterisi ics  of  a cancroid,  'riiis  may  have  been 
brought  about  by  Ihe  long-conlinued  iriilation  caused  by  injury 
and  excoriation  of  a ])re-existing  basal-cell  (uncinoma.  On  the  other 
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hand,  the  spinous-cell  carcinoma  may  be  primary  and  the  admixture 
of  undifferentiated  cell  may  be  due  to  the  fact  that  the  tumour  is 
relatively  young.  A third  possibility  is  that  the  tumour  is  really  a 
basal-cell  carcinoma  of  the  keratinizing  variety,  i.e.  carcinoma  baso- 
cellulare  parakeratodes. 

It  is  very  difficult  to  say  to  which  type  of  epithelial  tumour  this 
case  belongs.  It  is  for  the  present,  therefore,  left  as  a mixed  form 
of  the  two  types. 

GOAT  Ao.  17296. 

Clinic.il  Observations. 

17.6.27  : Angora  she-goat,  aged.  Very  poor  and  miserable  con- 
dition. The  body  is  extremely  emaciated,  head  hanging  and  ears 
limp  ; dull  eyes,  and  hairy  coat  soiled  and  tattered.  The  animal  is 
being  continually  chased  and  butted  by  the  others.  The  left  horn 
is  broken  off  and  the  hair  aiound  the  stump  and  below  it,  on  face,  is 
matted  together  with  dark,  stinking  matter,  partly  dried  to  crusts. 
The  stump  of  horn  itself  is  covered  by  rough,  black  lumps  of  the  same 
matter,  which,  when  removed,  reveals  a cavity  opening  into  frontal 
sinus.  The  wound  has  an  intense  penetrating  foul  smell,  and  is 
partly  grangrenous  and  tilled  with  fly  larvae  in  various  stages  of 
growth.  The  left  nostril  discharges  a sero-purulent  fluid.  The  left 
eye  is  covered  by  a purulent  film  and  the  cornea  shows  considerable 
opacity.  There  are  distinct  circumscribed,  fairly  firm  swellings 
l)alpable  in  the  parotid,  intermandibular,  throat,  neck,  and  pre- 
scapular regions  on  the  left  side  only.  These  are  jmiiiffiss  apparently 
and  vahy  from  the  size  of  a walnut  to  that  of  a man’s  fist,  in  the 
case  of  the  presca])ular.  The  i)erineuni  is  normal.  Smear  prepara- 
tions from  the  slimy  matter  revealed  only  a mixed  bacterial  flora. 
Xo  spirochaetes  are  ])iesent,  but  large  amounts  of  black  pigment, 
both  free  and  hoarded  in  large  mononuclear  cells,  can  be  dis- 
tinguished. 

18.6.27 : Animal  lying  down,  very  weak  and  unable  to  rise. 
Pulse  and  respiration  hardly  perceptible.  Killed  for  i)ost-mortem 
examination. 

PosT-MORTEii  Findings. 

Blood-smear  negative.  Marked  cachexia.  Partial  obstruction 
(pressure  stenosis)  of  the  pharynx,  oesophagus,  and  larynx  by  the 
enlarged  retropharyngeal,  cervical  lymphatic  glands.  Gangrene  of 
the  left  horn  stum])  and  frontal  sinus  with  numerous  fly  larvae  and 
pigmented  tumour  formation  at  edge  of  skin.  Septic  meta.stases  in 
all  lymphatic  glands  of  left  side  of  head  and  neck,  as  far  as  and 
including  prescapular.  The  liver  also  shows  metastases.  Purulent 
panophthalmia  more  marked  on  left  eye.  Catarrhal  rhinitis.  Greenish 
pigmentation  of  kidney  medulla.  The  affected  enlarged  lymphatic 
glands  on  left  side  were  rather  soft  in  consistence,  but  not  fluctuating, 
on  section  presented  a greyish,  moist,  somewhat  spongy  appearance, 
with  very  foetid  smell,  and  jeddish-grey  fluid  oozing  out  freely. 
Smears  from  this  showed  a profuse  growth  of  short  coccobacilli  some- 
times in  chains.  The  res])ective  sizes  of  these  glands  were  about  as 
follows:  parotid,  hen’s  egg;  medial  and  lateral  retropharyngeal. 
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BiXine;  cranial  and  caudal  cervical,  duck’s  egg;  prescapular,  man’s 
fist.  Those  on  the  right  side  were  unaft'ected  and  normal  in  appear- 
ance. An  irregular  greyish  to  black  ragged  growth  is  found  on  the 
skin  round  the  horn  stump.  It  is  irregularly  lobed,  some  parts 
being  like  small  stalked  outgrowths  and  cov'ered  by  tough  black 
crusts. 

II  ISTOI.OGTCAL  FINDINGS  (SPECIMEN  No.  G985). 

Tumour  and  metastases.  A strong  connective  tissue  stroma  is 
arranged  in  arborescent  fashion  supporting  whorl-like  masses  of 
tumour  cells  between  its  branches.  Following  the  many  depressions 
and  processes  of  the  surface  of  tumour,  a thick  layer  of  necrotic 
tissue  and  accumulations  of  intlanimatory  exudate  and  pigment  forms 
the  external  covering.  The  contact  zone  between  the  two  is  fairly 
shaiply  defined,  and  is  characterized  by  numerous  blood-vessels  and 
capillaries.  The  tumour  tissue  below  this  is  remarkably  free  of  any 
inflammatory  cell  infiltration.  The  arrangement  of  the  tumour  cells 
themselves  Auiries  somewhat,  but  the  general  impression  received  is 
similar  to  that  of  the  other  described  tumoui's,  i.e.  sarcoma-like 
uniformity  of  arrangement,  with  distinct  epithelial  staining  proiier- 
ties  of  nuclei  and  protoplasm.  Figment  (melanin)  is  present  in 
large  amounts  and  gir’es  the  black  colour  to  tumour.  It  is  produced 
by  the  tumour  cells,  some  is  hoarded  in  connective  tissue  and  a good 
deal  is  contained  in  the  necrotic  outer  layer.  The  tumour  cells  apjiear 
more  closely  packed  together  and  stain  a deep  purple  colour.  In 
parts  they  are  arranged  in  definite  solid  strands,  often  in  slender 
jirocesses,  one  or  two  cells  thick,  whereas  in  others  the  cells  seem 
scattered  uniformly  in  small  whorls  in  between  the  stroma.  These 
cells  have  pohrgonal,  spindle,  or  dendritic  shaiies,  but  the  nucleus 
is  round  or  oval  and  contains  one  or  more  well-formed  nucleoli. 
Mitotic  figures  are  A^ery  frequent.  This  is  significant  when  con- 
sidered with  the  widespread  metastases  in  the  liver  and  in  the  whole 
chain  of  lymphatic  glands  on  that  side  of  the  head  and  neck.  All 
these  glands  show  the  same  picture,  i.e.  infiltrating  foci  of  iumour 
tissue,  identical  to  that  of  parent  growth.  These  are  surrounded  by 
extended  necrobiotic  changes  of  the  lymphatic  cells.  Pigment  is 
])resent,  but  to  a A’ery  limited  extent  only. 

Diagnosis. 

Pigmented  baso-cellular  carcinoma  of  the  base  of  horn  with 
extensir’e  metastases  in  lymph  glands  of  corres])onding  side  of  head 
and  neck  and  in  the  liver. 


Comments. 

This  tumoui’  has  ceitain  ]>oints  of  diffei'ence  from  tliose  already 
described.  The  great  fretiueiicy  with  which  mitoses  aie  ])resent  in 
the  tumour  cells  and  the  extreme  malignancy  shown  might  lead  one 
to  think  that  the  tumour  was  diffeient.  Tlie  structure,  however, 
together  with  the  pigmentation,  leaves  little  doul)t  that  it.  is  an 
epithelial  tumour  of  the  basal  (.'ell  variety.  Tliei'e  is  absolutely  no 
sign  of  keratinization . ft  would  In*  interesting  to  know  ivhat  factor 
determines  the  malignancy  seem  in  tin’s  case  and  17‘df)7. 
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GOAT  Xo.  17297. 

Clinical  Observations. 

17.6.27 ; Angora  she-goat.  Aged,  condition  poor.  A large 
pedunculated  black  tumour  is  attached  to  the  left  of  vulva  near  its 
upper  commissure.  It  has  only  a very  short  neck  and  is  about  4 cm. 
in  diameter.  Under  the  tail  in  the  depth  of  the  depression,  and 
cornered  partly  by  a thick  cheesy  mass,  is  a small  pink  protuberance 
the  size  of  a pea;  it  is  soft  and  smooth  and  bleeds  easily  when 
scraped  lightly.  The  larger  tumour  is  covered  by  hard,  dry  scabs. 
When  these  are  removed  a dirty  greyish-black,  purulent  fluid  is 
found  covering  the  easily  bleeding,  spongy  black  surface.  There  is 
a putrid  odour  from  this  region  and  handling  seems  very  painful 
to  animal. 

A smear  from  this  material  shows  a varied  growth  of  yeast  cells, 
cocci,  hacteria  of  all  kinds,  but  no  spirochaetes. 

23.6.27 : Fly  larvae  are  found  around  tumour,  they  are  busy 
burrowing  their  way  into  it.  These  maggots  were  destroyed  with 
turpentine. 

30.6.27  : Maggots  have  disappeared  altogether  from  the  larger 
tumou]'.  In  the  depth  of  the  tail  recess  two  pea-sized  pink  soft 
protuberances  are  seen. 

9.7.27  : The  small  pink  growths  under  the  tail  have  decreased  in 
size.  Large  tumour  is  covered  with  thick  tenacious  crusts  of  dry 
exudate,  blood,  and  faeces. 

22.7.27  : A few  maggots  have  appeared  and  are  burrowing  into 
tumour. 

4.8.27  : vSmear  from  surface  of  tumour  shows  for  the  first  time 
the  presence  of  spirochaetes  in  addition  to  the  varied  hacteria 
present. 

11.8.27  : The  tumour  is  very  ragged  in  appearance  as  if  it  had 
heen  torn  down  the  middle.  There  are  a few  maggots  present  and 
the  surrounding  tissues  are  much  soiled  and  caked  over  with  black 
exudate.  The  vulva  is  much  swollen,  especially  on  the  right  side, 
so  that  it  is  distorted  and  pushed  over  to  the  left. 

15.8.27:  Tumour  much  decreased  in  size;  the  centre  has  been 
eaten  away  by  maggots,  which  are  still  occupying  the  cavity.  The 
appearance  now  is  tliat  of  a cup-shaped,  ragged,  and  pitted  or  spongy 
cavity  attached  to  skin  by  a slightly  narrower  and  shallow  base. 
The  right  side  of  vulva  is  still  much  swollen  and  distorted  to  the 
left,  the  swelling  being  doughy  in  character,  and  reddened. 

2.9.27  : Maggots  present  in  the  ulcerated  tumour.  Right  side 
of  vulva  stands  out  swollen  and  painful.  The  animal  shows  great 
uneasiness,  constantly  biting,  licking,  or  horning  the  ])arts  surround- 
ing tumour.  It  flicks  its  tail  continuously  and  stamps  its  feet,  and 
is  generally  very  sensitive  to  flies  settling  on  and  around  tumour. 
It  tries  to  creep  and  lie  dowui  into  darkest  corners  of  box,  or  in 
between  other  goats.  The  condition  of  animal  is  naturally  very  poor, 
even  though  eating  fairly  well. 

13.9.27  : A new  crop  of  young  Hy  larvae  occupies  the  tumour, 
which  consists  now  of  a thick-swollen  and  ragged  ring,  surrounding 
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a mucli-pitted  and  widened  bed,  below  the  level  of  skin.  All  that  is 
left  of  the  original  tumour  is  the  hollowed  oiit  and  widened  stalk, 
in  which  the  maggots  have  burrowed.  The  aniinal  shows  signs  of 
intense  and  constant  irritation. 

23.9.27 : No  maggots  visible.  The  tumour  has  now  the 

ap])earance  of  a large  elevated  flat  ulcer  about  10  cm.  in  diameter 
and  3 cm.  thick,  extending  above  vulva  to  anus,  and  further  down 
<o  the  right  of  vulva,  the  latter  being  pushed  over  to  the  left.  The 
surface  is  black,  roughly  lobulated,  or  pitted  and  fissured  and  covered 
hy  slimy,  stinking,  dark  brown  exudate.  The  actual  swelling  of 
vulva  has  now  subsided  somewhat. 

7.10.27:  No  maggots  present;  putrid  greenish-grey,  necrotic 
areas  over  bed  of  tumour;  near  the  anus  a small  papillomatous 
greyish  swelling  has  made  its  api)earance.  Smear  prej^aration  still 
shows  numerous  spirochaetes  in  addition  to  the  varied  bacterial 
flora. 

15.10.27 : Tumour  still  larger,  flat,  with  very  irregularly 

lobulated,  gangrenous  surface.  Numerous  maggots  present. 
Animal  seems  in  great  distress  most  of  the  time.  Stamps  its  feet, 
flicks  tail,  scratches  with  horn,  bites  and  licks  anus  and  tumour 
almost  viciously,  rubs  itself  along  wall,  lies  down  in  corners,  with 
head  to  tail,  in  attempting  to  evade  the  flies.  Defecation  is  still 
unaffected,  hut  during  the  act  short  grunts  are  emitted. 

19.10.27  : Defecation  slightly  impaired  and  painful.  Irritation 
very  severe. 

25.10.27 : Large  numbers  of  maggots  eating  away  tumour 

Animal  feeds  fairly  well,  but  very  poor  and  weak. 

2.11.27  : A good  deal  of  the  tumour  has  been  eaten  away  hy  the 
maggots.  The  surface  is  pitted  and  fissrired,  partly  covered  by 
crusts  and  necrotic  tissue.  The  vulva  is  still  swollen,  but  much  less 
than  before.  The  tumour  measures  now  only  0 cm.  across  and  1.5 
cm.  in  thickness.  On  accoiint  of  the  great  suffering  due  to  maggots, 
these  were  killed  off  with  xylol.  This  substance  destroys  them 
practically  instantaneously  and  does  not  seem  to  cause  any  additional 
discomfort  to  the  animal. 

3.11.27  : The  tumour  is  free  of  maggots  and  has  contracted 
considerably,  being  also  much  cleaner  than  it  has  been  for  a long 
time.  The  goat,  however,  died  during  the  day  on  being  turned  out 
into  paddock. 


Post-mortem  Findings. 

M arked  cachexia.  Piimary  tumour  between  anus  and  vulva 
in  the  form  of  a shallow  ulcer  with  indurated  bolder.  It  extends 
transversely  downward  and  to  the  right  of  vulva.  Kxtensive 
metastases  in  the  supramammary,  sublumbar,  mediastinal,  bronchial, 
renal,  and  smaller  pelvic  lymphatic  glands,  in  the  lungs,  heart, 
pancreas,  liver,  and  both  kidneys.  In  tlie  latter  the  fibrous  cajisule 
is  distended  by  an  albuminous  fluid,  probably  serum.  I’his  is  pi'o- 
bably  due  to  jiresence  of  a large  haematoma  around  one  of  the 
metastases  on  cortex.  Acute  jiuiulent  bronclio-iineumonia  of  left 
lung.  Hydropericardium. 
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Histological  Findings  (Specimen  No.  7481). 

The  tumour  presents  many  uiiequalities,  the  surface  being  deeply 
cut  into  by  fissures.  The  whole  tumour  has  a somewhat  varied  appear- 
ance. The  greater  part  is  made  up  of  a large  amount  of  connective 
tissue  fibres,  running  in  various  directions,  forming  the  stroma  of 
large  masses  of  epithelial  cells.  These  are  somewhat  similar  to  the 
basal  cells  of  epidermis.  Near  the  surface  there  is  a vascular  zone 
which  is  covered  by  a necrotic  layer  of  exudate.  The  tumour  cells 
themseh’es  vary  much  in  size  and  shape.  They  are  large,  rounded 
or  oval,  in  some  parts.  In  others  they  are  elongated  and  spindle- 
shaped  and  thrown  into  more  or  less  parallel  directions  when  lying 
near  or  amongst  the  filiroblasts  forming  the  stroma.  There  is  some 
pigment  (melanin)  in  the  cells,  but  only  in  localized  areas.  These 
cells  penetrate  much  deeper  than  in  the  other  tumours.  They  lie  in 
some  places  right  amongst  the  muscle  fibres  below  the  subcutis. 
Mitotic  figures  are  fairly  frequent.  The  numerous  metastases  in 
kidneyq  liver,  lymph  glands,  heart,  pancreas,  lung,  etc.,  present 
a most  uniform  appearance,  being  composed  essentially  of  round,  or 
irregular,  epithelial  cells  packed  fairly  closely  together  and  resemb- 
ling the  picture  of  a round  cell  sarcoma.  The  metastatic  foci  in 
the  various  organs  are  not  encapsulated,  and  in  the  case  of  the 
kidney  the  remains  of  atrophied  and  compressed  tubules  can  still  be 
seen  isolated  within  the  tumour  tissue.  Very  little  pigment  is  formed 
in  most  of  the  metastases,  those  in  supramammary  glands  show  pig- 
mentation to  a greater  extent.  Mitoses  here  are  rare  as  compared  to 
parent  tumour. 

Diagnosis. 

Pigmented  basal-cell  carcinoma,  with  metastases  in  most  internal 
organs  and  lymph  glands. 


COJIMENTS. 

This  tumour  in  appearance  and  beliavioui-  resembles  very  much 
the  previous  case,  i.e.  17296.  Here  again  there  was  no  sign  of 
keratinization. 

GOAT  No.  1729S. 

Clinical  Observ.itions. 

17.6.27  ; Angora  .she-goat.  Aged,  in  poor  condition  on  arrival. 
Skin  of  face  and  perineum  is  pigmented  in  patches.  Skin  of  but- 
tocks somewhat  thickened,  harsh,  bound,  and  covered  with 
desquamated  epithelial  flakes  (not  due  to  mange).  Vulva  much 
thickened  and  swollen;  on  the  left  side  it  has  a deep  wound  2.5x1 
cm.,  as  if  due  to  laceration  with  some  blunt  object  some  time  previous. 
Tliis  wound  is  covered  by  tough  scabs,  which  after  removal  leave  a 
dirty,  granulating,  fissured  bed.  This  contains  foul-smelling  greyish 
])us,  and  bleeds  very  easily  when  handled.  There  is  also  a small 
superficial  excoriation  of  skin  about  1 cm.  in  diameter  just  above 
anus.  This,  however,  is  clean  and  shows  hardly  any  inflammation. 
Smear  from  exudate  of  wound  shows  many  bacteria,  mostly  of  short 
type,  a few  of  the  fusiform  type,  but  no  spirochaetes. 

23.6.27  : Dry  exudate  and  blood-crust  closely  adherent  to  wound 
on  vidva.  No  spirochaetes. 
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4.8.27 : Vulva  wound  ap])ears  deeper  and  is  covered  by  thick 
blackish  crusts  as  before.  Smear  from  bed  of  ulcer  shows  a rich 
g'rowtli  of  short  cocco-bacilli.  The  small  ulceration  above  anus  is 
somewhat  moist,  and  smears  fiom  it  show  numerous  sjjirochaetes, 
with  hardly  any  bacteria. 

11.8.27:  Vulva  much  swollen;  crusts  have  been  removed  by 
force,  probably  hornino',  as  the  ulcer  bleeds  and  is  covered  by  blood- 
clots. 

6.9.27  : Left  vulva  lip  swollen.  The  wound  along-  its  centre  has 
widened  and  dee])ened.  It  presents  a ragged,  ulcerated,  and  spongy 
bed.  There  are  granulations  at  edge  of  skin,  and  crusts  cover  the 
whole  wound  or  ulcer. 

23.9.27:  The  ulcer  remains  about  the  same;  there  is  a slight 
greyish,  purulent  discharge  from  beneath  the  scabs.  On  the  vulva 
near  the  ventral  commissure,  a small  granulomatous,  easily  bleed- 
ing growth  has  appeared.  It  is  about  the  size  of  a hazel-nut. 

15.10.27 : Animal  shows  signs  of  irritation,  flicks  tail  con- 
tinually, and  is  sensitive  to  handling  of  perineal  parts. 

19.10.27  : The  vulva  is  now  much  deformed.  The  left  side  with 
ulcer  is  greatly  swollen  and  the  aperture  is  displaced  to  the  right. 

29.10.27  : The  appearance  of  perineum  has  changed  completely. 
Through  the  swelling  of  underlying  tissue,  the  bed  of  the  ulcer  on 
left  lip  of  vulva  has  become  raised  and  everted.  It  now  presents  an 
expanded,  mushroom-like  appearance  with  rag-ged  surface,  measur- 
ing 3.5  cm.  high  and  2.5  cm.  wide.  It  is  covered  by  a slimy, 
purulent  matter,  partly  drying  up  into  crusts.  (See  figure.) 

2.11.27  : Tumour  has  somewhat  enlarged,  measuring  now 
4 cm.  X 2.5  cm.,  and  becomes  practically  confluent  at  lower  extiemity 
with  the  small  tumour  near  ventral  commissure  of  vulva.  The 
animal  is  in  poor  condition,  but  feeds  well  and  is  still  fairly  lively. 

21.11.27  : Tumour  about  the  same,  but  animal  is  worried  by  flies. 
It  lies  down  in  corners  with  its  tail  close  to  the  wall,  or  cree])s  in 
amongst  other  goats. 

17.12.27  : Animal  is  much  worried  and  distinctly  poorer  in  con- 
dition. It  has  ])eriodic  fits  of  intense  irritation  of  perineum.  It 
suddenly  bites  and  licks  furioxisly  at  and  around  tunionr,  runs  in 
circles,  and  jumps  in  and  out  of  the  water-trough  and  behaves 
generally  as  if  in  great  distress. 

22.12.27:  The  tumour  on  left  side  of  vulva  is  flat  and  expanded 
as  before;  the  surface  presents  a spongy  sui-face  but  no  maggots  can 
be  seen.  The  supramammary  lymphatic  glands  on  pal])ation  show 
no  distinct  enlargement,  although  the  left  is  nioie  ])rominent  lhan 
the  right. 

28.12.27  : Animal  is  standing  with  head  low  down  in  a corner  of 
box,  continually  flicking  its  tail  and  stami)ing  its  hind-legs.  Now 
and  then  it  bites  or  licks  round  tlie  tumoui'.  It  also  tiles  to  bite 
other  goats  standing  near  by. 

3.1.28:  Tumour  presents  raw,  ragged,  i-aised  edges  on  left  side 
of  vulva.  Sujuamamnuuy  lymiihatic  glands  on  left  side  fee!  slightly 
enlarged. 
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24.1.28:  Animal  is  in  very  poor  condition;  bleats  very  feebly 
when  tlie  very  tender  affected  parts  are  handled.  It  suffers  still 
from  the  marked  irritation  of  tumour  even  tliougli  maggots  are  not 
present.  It  lies  down  most  of  the  time  with  bead  thrown  sideways 
to  the  perineum.  It  gets  up  frequently  and  wanders  about  and 
re])eatedly  jumps  in  and  out  of  the  water-trough.  The  supramain- 
mary  lymjih  glands  are  unequal  in  size,  the  right  one  the  size  of  a 
french  bean,  the  left  like  a small  walnut. 

30.1.28:  As  above,  symptoms  of  continuous  and  intense  irrita- 
tion. Animal  seems  to  work  itself  up  into  a frenzy  at  times,  runs 
around,  bites  and  scratches  itself,  even  tries  to  bite  other  goats  and 
persons  standing  by.  Then  it  assumes  a straining  attitude  as  if 
trying  to  defecate  but  nothing  is  passed.  Defecation  is  painful  and 
takes  place  with  some  difficulty  as  evidenced  by  groaning.  Vulva  is 
swollen  and  retracted,  the  tumour  on  its  left  is  practically  the  same. 

7.2.28  : Animal  stands  most  of  the  time  in  a straining  attitude, 
with  hocks  flexed  and  back  arched.  The  vulva  is  much  enlarged 
and  swollen,  especially  the  right  side,  which  reaches  the  size  of  a 
hen’s  egg.  Vo  maggots  are  present. 

17.2.28 : ^[aihod  emaciation,  straining  attitude  most  of  time. 
Mouth  and  lips  are  soiled  with  slimy  brownish  matter  from  constant 
biting  and  licking  tumour  and  the  surrounding  tissues.  The  left 
su]u’amammary  gland  is  the  size  of  a walnut  and  fiim  to  the  feel. 
The  right  one  about  normal  size.  Tbe  tumour  consists  of  a large 
ulcerated,  ragged  cavity  on  tbe  left  lip  of  vulva.  Tbe  edges  are 
raised  and  indurated  and  the  rest  of  vulva  is  greatly  swollen. 

25.2.28:  Animal  crouching  down  with  arched  back  most  of  time; 
the  tumour  is  in  a repulsive  semi-gangrenous  state. 

1.3.28:  The  left  supramammary  lymphatic  gland  is  now  the  size 
of  a small  orange  and  firm.  The  right  one  is  still  about  the  size 
of  a french  bean. 

2.3.28:  Under  complete  chloral  anaesthesia  (2  g.  intrajugular) 

the  left  supramammary  gland  was  removed  surgically  for  trans- 
plantation purposes.  The  enucleated  gland  mea.sured  4 cm.  in 
diameter  and  had  a rather  soft,  semi-fluctuating  consistence.  On 
section  the  centre  contained  a small  amount  of  thick,  oily,  greyish 
fluid  with  foetid  smell.  The  substance  around  this  was  rather  soft 
and  friable  and  greyish  in  colour.  Very  little  glandular  tissue  was 
left,  forming  a shell  around  the  tumour  tissue.  The  whole  appears 
enclosed  in  a connective  tissue  capsule.  Some  of  this  tissue  was 
used  in  transjilantation  experiment  Vo.  7. 

9.3.28:  Inflammatory  oedema  at  seat  of  operation.  Drainage 
provided.  Temperature  of  animal  rising.  Sniffing,  nasal  catarrh, 
and  inspiratory  rales. 

11.3.28  : Animal  much  worse,  lying  down.  Respiration  difficult. 

13.3.28 : Found  dead  in  the  morning. 

Post-mortem  Findings. 

M arked  cachexia,  (jangrenous  pneumonia.  Ulcerated  tumour 
vulva,  with  two  metastatic  foci,  the  size  of  peas,  in  remaining  right 
supramammarj’  gland. 
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Histological  Findings  (Specimen  No.  7831). 

Stroiif>'  connective  tissue  stroma  with  mixture  of  smooth  muscle. 
Amono'st  this  are  strewn  numerous  cylinders  and  strands  of  epithelial 
cells  of  various  sizes  and  shapes,  generally  with  centres  of  homo- 
geneous, stratified  suhvstance  (keratin).  The  tissue  consists  of 
numerous  slender  projections,  which  are  very  vascular  near  surface 
and  are  covered  hy  a necrotic  layer.  There  are  also  a niimher  of 
superficial  haemonhages.  The  glandular  tissue  of  supramanimary 
gland  is  separated  from  tlie  newgrowth  hy  a fairly  thick,  loose  con- 
nective tissue  cai)sule  containing  much  lymphoid  cells.  The  new- 
growth  consists  essentially  of  spinous  epithelial  cells,  in  most  parts 
arranged  in  solid  masses  or  more  usually  in  compact  rings  and  stiands. 
Many  neutrophiles  are  swollen,  degenerated  cells  (cancroid  parasites) 
are  present.  In  other  parts  again  the  epithelial  cells  grow  into 
irregular  strands  of  elongated  cells  penetrating  the  lymphoid 
tissue  like  roots.  Many  show  mitotic  figures.  (See  figure.) 

Diagnosis. 

Spino-cellular  carcinoma  (cancroid),  with  metastases  in  both 
supramammary  lymph  glands. 

Comments. 

This  case  illustrates  very  well  the  intense  irritation,  amounting 
to  torture,  that  is  suffered  hy  an  animal  affected  with  cancer. 

GOAT  No.  17299. 

Clinical  Observations. 

Angora  she-goat.  Aged,  condition  poor. 

17.6.27  : On  the  upper  surface  of  the  left  ear,  extending  from 
its  middle  towards  the  tip,  is  a large,  sessile,  black,  stinking  tumour. 
It  is  rounded  in  outline  and  flattened,  about  G cm.  in  diameter. 
The  surface  is  thrown  into  multiple  lobes  by  the  many  fissures  and 
crevices  present.  Tliese  are  filled  with  greyish-hlack,  smeary,  foul- 
smelling substance,  mixed  with  necrotic  matter.  It  is  txivered  hy 
thick,  hard,  partly  dried-out  scabs,  which,  on  being  removed  with 
some  little  force,  leave  the  tumour  parenchyma  exposed  and’hleeding 
profusely.  The  latter  consists  of  a soft,  black  mass,  streaked  in 
places  by  the  presence  of  greyish  connective  tissue.  The  animal 
appears  to  suffer  considerable  pain  when  ear  is  handled. 

23.6.27  : The  tumour  is  much  the  same,  only  it  is  covered  with 
blood-clots  and  crusts,  evidently  bleeds  frequently  when  liead  shaken 
or  ear  knocked  against  objects.  Smear  pre])arations  sliow  no  sjiiro- 
chaetes  hut  numerous  bacteria  with  rac(iuet-shaped  spores  and  cocci. 

The  dry  scabs  and  the  gangrenous  matter  cui'etted  lightly  and 
tumour  generally  cleaned.  A small  piece  was  then  removed  for 
histological  examination.  The  operation  was  done  without 

anaesthesia,  and  j)  roved  rather  ])ainful.  The  cut  surface  was 
extremely  vascular  and  hied  profusely,  haemorrhage  had  to  he 
stopped  hy  cautery.  The  stroma  was  extremely  ri(di  in  hlood-vcvssels. 
The  tumour  was  cleaned  with  tincture  of  iodine  and  a j)rotective 
sus])ensory  bandage  placed  on  it  to  pievent  uii necessaiy  injuiy  and 
bleeding.  In  order  to  try  and  get  the  tumour  fairly  (d(‘aii,  to 
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facilitate  transplantation,  the  whole  affected  area  was  kejit  in  a 
bandage,  regnlarly  cleaned,  bathed,  and  packed  with  disinfectants. 
Many  disinfectants  were  tried,  long  baths  with  Dakin’s  solntion, 
inagnocid,  ichthiol  and  alcohol,  and  finally  corrosive  sublimate  in 
alcohol,  strength  1 in  100.  The  result  of  all  this  was  that,  after 
two  months,  the  tumour  had  grown  tremendously,  more  than 
doubled  its  size,  but  was  as  septic  as  ever. 

9.9.27  : The  newgrowth  now  presented  a i)itch-black  cauliflower 
appearance,  the  size  of  a man’s  fist.  It  evidently  caused  considerable 
irritation  judging  by  the  frequent  attempts  of  the  animal  to  scratch 
it,  even  through  tlie  bandage.  The  grcnvth  is  now  so  heavy  that, 
unless  constantly  kept  in  a suspensory  bandage,  great  injury  and 
haemorrhage  is  caused  by  animal  shaking  its  head  and  scratching. 
The  crusts  still  form  over  the  surface,  and  from  some  of  the  deeper 
fissures  greyish  stift,  thin  blades  of  cartilage  up  to  1.5  cm.  in  length 
grow  forth.  Once  or  twice,  when  bandage  was  not  renewed  every 
two  days,  maggots  invaded  the  tumour  under  bandage,  and  seemed 
to  cause  greatly  increased  irritation. 

Condition  of  animal  is  very  poor,  in  spite  of  fairly  good  feeding. 

20.9.27 : The  whole  newgrowth  bathed  in  warm  magnocid 

solution  for  half  an  hour,  and  carefully  cleaned.  As  much  of  the 
surface  as  possible  was  curetted  free  of  gangrenous  matter.  Examined 
Ihe  regional  lymph  glands  for  metastases  Imt  none  could  be  seen  or 
telt. 

The  growth  was  then  removed  surgically  liy  a simple  linear 
incision,  severing  the  ear  just  proxinially  to  the  tumour.  The  skin 
was  first  retracted  toward  the  head.  The  main  blood-vessels  were 
ligatured  and  the  edges  of  skin  approximated  l)y  a few  interrupted 
sutures.  Pieces  of  this  tumour  selected,  as  clean  as  possible,  were  cut 
out,  or  punched  out,  with  a canula  and  were  transplanted 
subcutaneously  into  {a)  the  other  ear  of  the  same  animal,  (h)  ears  of 
other  animals,  and  (c)  perinenm  of  other  goats.  (See  transplantation 
experiment  Ao.  6.) 

Complete  healing  of  the  left  ear  stump,  with  minimum  of 
attention,  was  rapid  and  uninterrupted.  The  right  ear  with  trans- 
plant developed  a sw'elling  at  first,  this  became  fluctuating,  and 
dischaiged  thick,  pus-like  matter,  smears  of  which  were  swarming 
with  short  cocco-bacilli  and  chain-like  organisms. 

19.10.27 : Condition  of  animal  distinctly  improved.  Seat  of 

transplant  on  right  ear  practically  healed  up. 

28.11.27  : Gaining  in  condition.  Ear  stumj)  completely  healed 
up,  epithelium  again  covers  edge  of  ear. 

14.1.28:  Condition  very  good,  otherwise  healthy. 

do. 11. 28:  Same,  no  signs  of  recurrence  or  other  disturbances, 
i.e.  after  14  months. 

HlSTOLOCilCAL  EiNIITNGS  (SrECIJIEN  Ao.  7385). 

A strong  connective  tissue  stroma  arises  from  the  subcutaneous 
tissue  of  the  ear  at  various  points  in  the  form  of  multiple  strands 
branching  and  curling  round  to  enclose  or  supjiort  the  round  masses 
of  tumour  tissue.  This  gives  the  surface  its  lobulated  appearance. 


710 


A.  D.  THOMAS. 


At  the  buvse  the  tumour  practically  lies  on  the  conclial  cartilage, 
separated  from  it  only  by  a thin  connective  tissue  layer.  Towards 
the  edge  of  the  tumour  the  skin  seems  to  have  been  lifted  up  and 
pushed  out  or  distended  by  the  growth  under  it.  The  epidermis  has 
a thin  stretched  ai)pearance.  It  covers  the  tumour  externally  for  a 
short  distance  only.  At  intervals  long,  slender,  processes  of 
epithelinm  from  epidermis  dip  in,  deep  into  the  tumour,  to  join 
som.e  stioma  stiand,  or  to  become  lost  in  the  parenchyma  of  tnmour. 
The  appearance  of  the  tnmour  itself  is  monotonous  in  its  uniformity, 
and  very  much  like  a sarcoma.  Melanin  is  distributed  in  rather 
irregular  fashion  in  the  tumour  cells,  some  lobules  having  quite  a 
fair  amount  in  a tew  cells,  while  others  again  have  none  at  all. 
Extensive  hoarding  is  seen  in  the  stroma  at  various  points,  even  in 
the  connective  tissue  outside  the  tumour  itself.  This  produces  the 
mottled  greyish  and  black  colour  seen  macroscopically.  Under 
higher  magnification  the  tumour  cells  have  a very  unifoini  appear- 
ance mostly  arranged  in  a loose  fashion,  i.e.  separated  by  empty 
space  as  if  the  delicate  and  sparse  cytoplasm  of  each  cell  had  partly 
shrunk  around  the  nucleus.  Near  the  edges  covered  by  epithelium, 
the  cells  of  the  tumour  take  on  an  elongated  spindle  shape.  The 
basal  cells  of  epidermis  are  likewise  elongated,  at  right  angles  to  the 
basal  membrane,  and  a]>pear  as  if  shelling  oiit  ” and  merging  into 
the  tumour  parenchyma.  It  is  at  these  places  in  connection  Avith 
epidermis  that  pigment  foiination  in  the  subjacent  tumour  cells  is 
most  marked.  Numerous  mitoses  can  be  clearly  seen,  but  nowdieiu 
is  any  indication  of  keratinization  rdsible.  One  or  tAvo  tough 
processes  Avliich  grew  out  of  the  tumour  fissures  consist  of  fibrous  and 
cartilaginous  tissue.  Their  significance  is  not  understood,  as  the 
pieces  Avere  cut  out  from  tlie  liAung  animal,  Imt  could  not  be  seen 
again  after  remoAul  of  tumour. 

D1AGX0.STS. 

Pigmented  baso-cellular  carcinoma. 

Comments. 

This  tumour  Avas  alloAved  to  groAv  to  a considerable  size.  In  sj)ite 
of  the  rapid  groAvth  and  immeroAis  mitoses  present,  no  metastasis 
occurred,  nor  did  any  of  the  transplants  take.  With  I'egard  to  the 
latter,  it  should  be  said  that,  owdng  to  cauliflower-like  stiAicture,  it 
was  practically  impossible  to  obtain  any  aseptic,  material  from  I lie 
tumour  for  transplantation.  It  seems  thus  that,  althoAigh  numerous 
mitoses  are  usually  associated  Avith  fast-groAving  tumours,  they  are 
not  necessarily  the  factor  concerned  in  causing  malignancy. 

GOAT  No.  21957. 

CniNICAE  On.SEUA’.VTIONS. 

17.11.2S:  Angol  a she-goat.  Aged,  condition  ral  her  ]ioor.  i\Iany 
pigmented  maculae  on  ears,  face,  udder,  ])erineal  skin,  and  also  on 
body  skin  generally.  Incisor  stumiis  aaoiii  veiy  shoil  and  covimamI 
with  tartar.  I’ight  eye  shoAvs  a calarrhal  disidiarge,  and  Ihe  inner 
tAvo  (piadrants  sIioaa-  a smoky  ojiacity  of  cormni  and  a small  lenlil- 
sized  shalloAV  ulcei’.  The  hair  lound  iail  and  pei'inmim  is  soiled  Avilh 
partly  dried  exudale,  blood,  faeces,  and  diri.  On  lifiing  ihe  iail,  a 
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large  pink,  granulating  growth  is  seen  filling  the  whole  recess  under 
the  tail,  so  that  the  anus  is  only  visible  as  a slit  in  the  middle.  To 
the  left  the  tumour  consist  of  a flat,  granulating,  pink,  moist  swell- 
ing 1 cm.  thick,  while  on  the  right  it  is  rounded  and  bulging,  reach- 
ing a thickness  of  2 cm.  The  greatest  width  is  5 cm.  from  side  to 
side,  and  3 cm.  from  top  to  bottom.  It  thus  extends  between  the 
two  tail  folds,  and  reaches  iiractically  to  the  level  of  the  upper  vulva 
commissure.  Here  it  recedes  to  the  level  of  the  skin,  but  a few 
shallow  ulcers  or  excoriations  are  seen  on  the  vulva.  (See  figure.) 

The  tumour  is  covered  by  slimy,  greyish,  stringy  matter  mixed 
with  faeces  and  dirt.  This  keeps  the  tumour  moist  and  gives  off  a 
very  ioetid  odour.  The  animal  is  very  sensitive  to  handling  of  the 
parts,  and  Hicks  its  tail  and  stamps  its  feet  when  flies  settle  on  or 
near  tail  region.  It. is  also  fairly  tender  when  the  tail  is  lifted. 

The  udder  is  enlarged  and  lactating  so  that  the  supramammary 
lymp  glands  cannot  be  easily  palpated.  Urination  takes  place 
normally.  Defecation  is  fairly  painful,  but  the  anus  dilates  to 
normal  extent,  the  tumour  I'eaching  the  edge  but  not  affecting  its 
elasticity.  Smear  from  the  surface  of  tumour  reveals  mixed  forms 
of  bacteria,  but  no  spiral  organisms. 

2().11.2<S:  A small  piece  about  2x1  cm.  was  removed  from  the 
left  edge  of  the  tumour  foi  histological  study.  Local  anaesthesia  was 
complete  after  deep  injection  of  f grain  of  cocaine  and  three  drops 
adrenalin.  The  parenchyma  of  tumour  is  firm  and  somewhat  tough 
to  knife,  and  has  a streaky  greyish  appearance  on  section.  Bleeding 
from  tumour  wound  was  stopped  by  aiiplication  of  ferric  chloride 
solution,  followed  by  a thin  tampon  of  absorbent  cotton  wool,  as  no 
bandage  could  be  conveniently  aiiplied.  There  was  a slight  increased 
swelling  on  the  two  following  days.  Bleeding  was  negligible  and  in 
four  or  five  days  the  seat  of  incision  could  not  be  distinguished  from 
the  rest  of  tumour. 

4.12.28:  The  condition  of  animal  remains  the  same,  it  feeds  well 
and  is  fairly  lively,  hut  resents  flies  settling  near  tail  region.  There 
are  no  maggots.  Tumour  shows  no  appreciable  progress.  . 

Histological  Findings  (Biopsy  Specimen  No.  8639). 

This  tumour  presents  a fairly  uniform  appearance.  The  stroma 
supports  a fan-shaped  arrangement  of  crypts  and  strands,  solid  or 
hollow  tulies  of  epithelial  cells.  In  some  places  undifferentiated  cell 
types,  in  others  going  over  to  tlie  spinous  cell,  with  horn-pearl  forma- 
tion. The  surface  is  covered  by  a thin  layer  of  necrotic  tissue  and 
exudate  cells.  Directly  under  tliis  is  a zone  consisting  of  a rich 
network  of  small  blood-vessels.  This  tumour  presents  no  other  strik- 
ing characteristics. 

Diagnosis. 

Baso-cellular  and  spino-cellular  carcinoma  (mixed  form). 

Comments. 

On  account  of  the  restricted  horn-pearl  formation  and  the  tubular 
arrangements  of  basal  cells,  this  tumour  might  also  be  classed  as  a 
carcinoma  baso-cellular  jiarakeratodes.  It  falls  under  the  group  of  ill- 
defined  or  mixed  form  discussed  in  classification.  From  the  clinical 
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appearance  it  seems  quite  prol)able  tliat  the  basal  cell  part  was  the 
primary  tumour,  while  the  s])inous  cell  form  developed  later. 

HISTOLOGICAT;  EXAMINATIOX  OF  TUMOURS  REMOYEI) 
SURGIOALLY  AT  V( IGELSTRUISLEEGTE,  20.8.27. 

GOAT  Xo.  7250  A. 

Ai^ed  Angrora  she-goat.  Small  pedunculate  tumour  1 cm.  in 
diameter,  non-pigmented,  attached  sui)erficially  to  skin  at  perineum. 
The  tumour  consists  of  a delicately  branched  connective  tissue  stroma 
arising  from  the  short  stalk.  It  gives  support  to  large  round  masses 
of  rather  loose,  very  uniform  tissue,  at  first  glance  somewhat 
resembling  a si)indle  cell  sarcoma.  At  the  base,  i.e.  around  the  stalk, 
the  epidermis  is  arranged  in  normal  fashion  with  sweat  and 
sebaceous  glands  and  numerous  blood-vesssels.  In  places  the 

epidermis  is  markedly  thickened  and  sends  long  projections  into  the 
subcutis.  In  others  it  seems  to  fork  out,  sending  long  thin  arms 
surrounding  the  above-mentioned  round  masses  of  tumour  tissue.  In 
many  places  one  can  distinctly  see  the  cells  of  basal  layer  becoming 
as  it  Avere  dislocated,  elongated,  and  merging  into  the  parenchyma 
of  tumour. 

This  parenchyma  is  made  up  of  very  uniform,  loosely  arranged 
cells  supported  by  a fine  reticulum  or  stroma,  running  in  all  directions 
in  trellis-like  formation.  The  cells  have  rather  large  nuclei,  round, 
oval,  or  s])indle-shaped,  with  a moderate  amount  of  granular 
chromatin.  There  is  very  little  cytoplasm  and  mitosis  is  very  rare. 
The  stroma  varies  from  ])lace  to  place,  in  parts  it  consists  of  feAv 
fibroblasts  with  thin  strands  of  fibrous  tissue,  in  others  the  fibroblasts 
form  thicker  strands  along  which  strings  of  tumour  cells  can  be 
recognized,  resembling  the  germinal  layers  of  epidermis. 

At  A'arious  places  near  epidermis  small  restricted  areas  aie 
present  in  which  the  tumour  cells  show  hoarding  of  granules  of  black 
pigment  (melanin).  The  tumour  is  only  partly  covered  by  a thin 
layer  of  ei)idermis,  the  rest  is  exposed  and  shows  a layer  of  necrosed 
cells  with  haemorrhages  and  profuse  exudate.  The  neuf ro])hiles  and 
lymphocytes  infiltrate  the  parenchyma  to  A’ariable  depths.  The  blood 
supply  is  relatiA’ely  rich. 

Diagnosis. 

Baso-cellular  carcinoma. 


Comments. 

This  tumour  is  not  quite  identical  with  the  solid  tyi)e  of  baso- 
cellular  carcinoma  described  in  textbooks.  It  is,  however,  closely 
allied  to  it  and  for  ordinary  i)urj)oses  can  be  considered  as  such.  If 
is  a good  example  of  the  very  lightly  })igmented  tumouis  which  form 
a link  as  it  were  between  the  non-pigmeiited  basal-cell  carcinoma 
and  the  melano-carcinoma. 

GOAT  No.  7250  R. 

Angora  she-goat,  4-tooth.  The  greater  ])art  of  vulva  swollen 
and  hard.  It  shows  a deej)  ragged  ulcer  sui)eificially,  black  in  jjaits 
and  painful.  This  was  removed  by  a deej)  incision,  but,  the  swelling 
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and  black  pigmented  parts  not  being  circumscribed,  some  of  the  black 
tissue  had  to  be  left  behind.  The  material  removed  was  thus  for  the 
greater  part  vulva  tissue  with  the  deep  ulcer  in  about  the  centre, 
extending  to,  but  not  involving,  the  vulva  mucosa.  The  pigmentation 
was  general,  but  very  marked  under  the  mucosa  of  vulva.  Under  the 
low  power  the  following  features  can  be  noted  superficially  : a very 
vascular  superficial  zone  with  numerous  fairly  small  blood-vessels. 
Here  and  there  shreds  of  epidermis  penetrate  into  the  deeper  parts, 
to  become  lost  in  single  strings  or  small  strands  of  epithelial  cells 
further  down.  Beneath  this  is  a very  heterog-eneons  mass  of  connective 
tissue,  muscle  fibre  bundles,  Idood-vessels,  and  nerves.  Much  con- 
voluted sweat  glands  are  pi'esent,  and  throughout  one  sees  black 
granular  pigment  (melanin)  in  larger  or  smaller  clumps.  On  account 
of  this  pigment,  it  is  very  difficult  to  distinguish  the  types  of  cells 
Iiresent,  or  even  to  say  definitely  in  which  cells  the  pigment  is  con- 
tained. Under  higher  magnification  the  surface  presents  a peculiar 
appearance,  as  if  the  cells  of  the  rete  malpighi  were  flattened  and 
.separated  out.  The  interstices  are  occupied  by  blood  and  exudate 
cells;  in  parts  there  is  loss  of  substance  so  that  a layer  of  fibrin  and 
blood  exudate  forms  a sort  of  crust  over  the  underlying  tissues.  There 
is,  however,  no  keratinization  of  the  s([uamous  cells.  Below  the 
vascular  zone  one  sees  epithelial  cells  in  strands  or  i.solated,  some 
distinctly  squamous  in  ty})e,  whereas  others,  especially  along  the 
course  of  the  numerous  vessels  and  capillaries  in  this  region,  are 
difficult  to  differentiate  from  endothelial  cells.  The  presence  of  much 
exudate,  round  cells  and  pigment  greatly  mars  the  picture.  The 
melanin  either  lies  tree  in  between  the  cells  (probably  artefact)  or 
a few  granules  lie  round  the  nucleus  of  the  epithelial  cells.  Large 
irregular,  closely  packed  masses  of  pigment  are  often  aggregated 
together  in  places,  thus  completely  obstructing  the  view  of  the  cells 
concerned.  It  seems  thus  that  the  germinal  cells,  which  actually 
produce  melanin  only,  show  a small  amount  of  finely  divided  pig- 
ment, whereas  the  large  closely  packed  masses  of  pigment  represent 
hoarding  by  the  melanophores  in  the  stroma.  Judging  by  the  presence 
of  pigment  in  the  perivascular  tissue,  deej)  in  the  intermuscular  spaces 
where  no  ei)ithelial  cells  have  yet  penetrated,  it  is  probable  that  most 
connective  tissue  cells  become  involved  in  pigment  hoarding. 

])i  AGNOSIS. 

Pigmented  baso-cellular  carcinoma  (endothelioma?). 

COJIMENT.S. 

This  tumour  has  the  characteristics,  clinically  at  any  rate,  of  the 
so-called  “ rodent  ulcer.”  It  is,  however,  deeply  melanotic  and  very 
vascular.  The  cellular  elements  resemble  endothelium.  One  might, 
therefore,  be  justified  in  calling  this  a type  of  melano-haemangio- 
endothelioma.  This  fact  illustrates  the  difficulty  of  arriving  at  a 
satisfactory  diagnosis  in  many  cases. 

GOAT  No.  725b  C. 

Angora  she-goat.  Aged.  Small  stalked  tumour,  blackish 
appearance,  about  1.5  cm.  in  diameter,  situated  on  ])erineal  skin, 
above  anus.  The  stalk  stump  is  very  short  and  consists  of  fibrous 
tissue  and  a few  bundles  of  muscle  fibres  with  blood-vessels  and  here 
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and  tliei'e  Avell-developed  sebaceoiis  glands.  On  the  left  the  stalk  is 
covered  hy  skin  for  a very  short  distance.  The  epidermis  is  slightly 
thicker  than  normal,  the  papillary  projections  v’ell-developed,  and 
in  ])arts  the  basal  layer  of  cells  contains  granules  of  melanin  in 
varying  amounts.  The  basal  layer  is  rvell  defined  and  lies  on  the 
normal  corium.  A little  further  on  the  corium  becomes  infiltrated 
with  mimeroAis  round  cells  and  merges  into  the  tumour  tissue  proper. 
In  a corresponding  manner  the  basal  layer  becomes  less  and  less, 
distinct,  the  malpighian  layer  becomes  thinner,  until  they  finally 
become  lost  altogether  in  the  tumour  tissue.  Towards  the  end  the 
more  compact  epidermal  cells  are  in  direct  contact  and  seem  to  merge 
into  the  loo.ser  cells  which  form  the  tumour. 

The  tumour  tissue  itself  is  composed  of  medium-sized  cells  with 
little  cytoplasm,  and  nuclei  either  spindle-shaped,  oval,  or  round, 
but  Avith  about  the  same  chromatin  contents  and  arrangement  as  the 
basal  cells  of  e])idermis.  These  cells  are  .supported  by  a netAA’ork  of 
fibroblasts  and  fibrous  tissue.  They  are  not  packed  together,  Imt  are 
separated  from  each  other.  In  some  cases,  hoAvever,  they  seem  to  lie 
in  roAvs  on  the  stroma.  The  cells  are  further  characterized  by  con- 
taining- clumps  of  granular  pigment  (melanin).  The  i)igment  is 
distributed  throughout  the  tumour,  but  some  cells  contain  much  more 
than  others.  The  stroma  is  AA’ell  proA’ided  Avith  blood-A'essels, 
esiiecially  near  the  surface.  The  parenchyma  is  infiltrated  throughout 
with  inflammatory  exudate,  the  surface  being  also  coA'ered  by  a 
necrotic  layer  and  small  haemorrhages.  The  right  side  of  stalk, 
instead  of  the  skin  as  on  other  side,  shoAvs  an  isolated  stretch  of  tissue 
Amry  similar  to  a s(iuanious-cell  carcinoma.  It  consivsts  of  solid  strands 
of  s(iuamous  cells.  These  are  separated  by  stroma  rich  in  blood- 
vessels and  Avith  numerous  small  round  cells.  There  are  a number  of 
swollen  and  A acuolated  cells,  Avith  so-called  inclusions,  and  ill-defined 
pearl-nest  formation.  Although  this  portion  is  continuous  Avith  the 
tumour,  it  is  entirely  different  in  structure  and,  furthermore,  contains 
no  melanin.  This  portion  forms  only  a small  fraction  of  the  AA'hole 
tumour.  It  is  uoteAvorthy  that  the  appearance  of  the  tumour  is 
exactly  similar  to  that  of  7256  A,  except  for  the  presence  of  larger 
amounts  of  melanin. 


Diagnosi.s. 

Pigmented  baso-cellular  carcinoma,  combined  Avith  a non-pig- 
mented  focus  resembling  a squamous-cell  carcinoma. 

Comments. 

It  Avould  be  interesting  to  knoAv  Avhether  this  focus  originated 
independently,  or  Avhether  it  is  a transitory  stage  developing  fi’om  the 
])igmented  tumour.  The  absence  of  pigment  from  this  focus  and  its 
A'ery  circumscribed  nature  seem  to  indicate  independent  develo])ment , 
from  a different  epidermal  layer.  One  might  think  of  the  primary 
basal-cell  carcinoma  acting  as  an  irritant  and  stimulating  the  adjoin- 
ing epidermis  to  true  cancroid  formation. 

(iOAT  No.  7256  1). 

Angola  she-goat.  Full-mouth.  Small  iiedunculated  tumour, 
less  than  I cm.  in  size,  situateci  on  skin  undei-  tail,  just  above  anus. 
On  section  greyish  and  rather  soft,  covered  by  dry  necrotic  crusts. 
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This  tumour  is  somewliat  similar  iii  appearance  to  7256  A with  certain 
(lift'ereiices.  In  the  first  j)lace  there  is  no  epidermis  at  any  point  by 
which  an  indication  could  be  obtained  as  to  origin  of  cells.  There' 
is  less  connective  tissue  stroma.  This  appears  to  be  younger,  the 
tumour  cells  are  larger  and  more  closely  packed  together.  The  cells 
have  the  ty})ical  epithelial  nucleus,  rather  poor  in  chromatin,  round  or 
oval  in  shape,  with  prominent  nucleolus,  freciuently  two  or  even  three. 
There  is  very  little  cytoplasm.  Melanin  is  seen  in  small  granules, 
in  a tew  cells  only.  No  mitosis  can  be  seen.  Blood-vessels  are  fairly 
numerous.  The  arrangement  of  the  tumour  cells  has  nothing 
characteristic,  it  reminds  one  somewhat  of  a large,  round-cell 
sarcoma.  In  places,  however,  the  cells  tend  to  aggregate  into  nests, 
and  the  ones  next  to  the  stroma  are  more  or  less  in  string  formation. 
Numerous  neutro])hiles  and  round  cells  infiltrate  the  whole  tissue, 
but  are  particularly  numerous  near  the  surface,  where  a fibrinous, 
partly  necrotic  layer  forms  the  external  covering. 

Diagnosis. 

Baso-cellular  carcinoma.  Slightly  pigmented. 

COJIWENTS. 

This  is  i)iobably  a very  early  stage  in  the  development  of  this 
tumour.  Unfortunately,  the  adjoining  skin  from  which  more 
information  might  have  been  obtained,  was  left  behind  in  the  process 
of  removal. 

GOAT  No.  7256  E. 

Angora  she-goat.  6-tooth,  very  poor  condition.  Tumour  situated 
superficially  on  nape  of  neck  (skin)  just  to  the  right  of  median  line, 
size  6x3x3  cm.,  elongated  and  rounded,  covered  by  stinking  and 
moist,  sticky  exudate.  The  attendant  states  that  this  tumour 
originated  as  a simple  wart  ” of  the  skin.  From  injury  by  scratch- 
ing the  wart  started  bleeding,  and  ultimately  developed  to  its  present 
state.  The  tumour  certainly  causes  irritation.  The  animal  frecpiently 
scratches  it  with  its  hind-leg;  the  maggots  present  are  probably 
responsible  for  part  of  the  irritation.  The  tumour  is  hard  and  greyish 
in  section  with  fine  convoluted  striations.  Arising  from  the  liase  of 
stalk,  a thick  connective  tissue  stroma  branches  out  in  all  directions 
in  ti'ee-like  formation.  On  these  branches  and  twigs  of  stroma  are 
arranged  chains  or  strings  of  rather  large  eiiithelial  cells,  in  layers 
either  single,  or  several  cells  thick,  resting  on  a basement  membrane. 
These  cells  have  a round  or  oval  nucleus,  poor  in  chromatin ; 
cytojdasni  is  rather  abundant  and  stains  with  henialum  and  eosine, 
the  ])urplish  mauve  characteristic  of  epithelium.  The  outline  of  the 
cells  is  either  polyhedral  or  flattened.  The  arrangement  of  these 
strings  of  cells  gives  rise  to  crypt-like  or  even  gland-like  formation, 
the  kuniina  of  which  are  filled  with  degenerated  cells  of  the  same^ 
type.  Little  or  no  keratinization  has  taken  place,  but  some  swollen 
cells  containing  large  vacuoles  .and  inclusion  bodies  are  frequent: 
These  cells  closely  resemble  jjrickle  cells  of  epidermis,  but  their 
cytoplasm  stains  deeper,  and  the  prickles  are  not  distinct.  They 
ap])ear  to  be  a stage  in  between  tbe  basal  cell  ])roper  and  the  prickle 
cells.  They  certainly  show  no  tendency  to  keratinization  or  pearl- 
nest  formation.  The  covering  epidermis  may  be  traced,  from  the  base 


716 


A.  D.  THOMAS. 


of  stalk,  for  a little  distance  over  the  tumour;  here  it  becomes  lost 
in  the  ulcerated  ]>art  of  the  tumour.  At  first  it  is  of  normal  thickness 
with  sweat  and  sebaceous  glands  beneath  it.  Then  it  thickens 
(acanthosis),  the  interpapillary  projections  become  longer  and  dip 
deeper  into  the  subjacent  tissues.  In  several  places  it  is  possible  to 
note  a swelling  and  loosening  of  germinal  layer  of  the  epidermis. 
Siich  cells  are  similar  in  appearance  to  those  forming  the  tumour 
(see  Tig.  8b),  and  in  others  the  continuity  of  the  altered  epidermis 
with  the  strings  of  tumour  cells  appears  well  established.  Apart  from 
the  short  distance  covered  by  epithelium  the  rest  of  the  tumour,  is 
covered  by  a necrotic  layer  of  inflammatory  exudate,  blood,  and  dirt. 
The  indammatory  cells  of  course  infiltrate  the  tumour  practically 
throughout,  especially  in  the  deep  cry])t-like  cavities  mentioned  above. 

Di.VGIsOSIS. 

Carcinoma  baso-cellulare  (adenoid  type). 

GOAT  Xo.  7256  F. 

Angora  she-goat.  Aged.  Superficial  tumour  of  skin  situated 
just  under  tail,  above  anus,  and  measures  about  6x4  cm.  It  is  elon- 
gated, cauliflower-like,  stinking,  partly  necrotic,  hollowed  out,  and 
full  of  maggots.  It  is  attached  to  skin  by  a short  stalk  2 cm.  across 
The  tumour  is  covered  by  thick  crusts  and  on  section  has  a greyish 
colour  and  is  somewhat  hard  to  cut.  A strong  connective  tissue  stroma 
arising  from  the  stalk  of  the  tumour  branches  out  in  irregular  fashion 
to  support  solid  elongated  or  roimded  masses  of  squamous  epithelium 
which  form  the  tumour  parenchyma.  Frequently  the  larger  masses 
show  in  their  centres  the  typical  hornified,  lighter  red  staining  cells, 
or  pearl-nests.  They  are  arranged  in  concentric  fashion  and  are 
surrounded  by  more  or  less  flattened  squamous  cells.  The  small 
amount  of  epidermis  which  covers  the  stalk  on  one  side  and  extends 
over  the  tumour  for  a short  distance  presents  an  interesting  aspect. 
In  the  first  place,  it  is  much  thickened,  with  many  blunt  projections 
dipping  into  stroma.  The  epithelium  is  entirely  unpigmented.  In 
places  the  thickened  epidermis  appears  to  shed  cells  which  are  in 
parts  more  or  less  loosely  arranged,  or  in  strings  of  single  cells  (com- 
pare this  with  7256  E).  The  tumour  cells  themselves  show  frequent 
mitoses  and  most  of  them  also  have  2,  3,  or  4 nucleoli ; keratinization 
is  distinct.  The  “ horn-pearls  ” are  composed  of  typical  faint  stain- 
ing keratinized  substance  with  clumps  of  granular  matter  (eleidin). 
There  are  large  swollen  cells  often  containing  dark  staining  bodies 
and  neiitrophiles,  or  showing  several  nuclei.  Occasionally  one  sees 
a giant  cell  at  the  edge  of  one  of  the  pearl-nests.  The  superficial 
part  of  tumour  shows  extensive  haemorrhages  with  inflammatory 
exudates  pervading-  its  substance  to  varying  depths.  The  surface 
is  covered  by  a necrotic  layer  of  exudate,  blood,  and  cell  debris. 

Diagnosis. 

Carcinoma  spino-cellulare  (cancroid). 

Comments. 

Although  this  tumour  has  so  many  clmracterisf ics  ty])ical  of  the 
cancroid,  there  are  certain  points  which  give  one  the  impression  that 
the  tumour  elements  are  derived  to  some  extent  from  the  ei)idermal 
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basal  cells.  It  is,  therefore,  not  a straightforward  cancroid,  but  has 
certain  tendencies  towards  the  mixed  forms  which  have  already  been 
mentioned. 

GOAT  Ao.  14770. 

6.9.20:  Angora  sbe-goat.  Full-moiitb,  rather  poor  condition. 
Hair  round  anus  soiled  and  matted  together  by  dark,  brownish-black, 
foul-smelling,  smeary  material.  On  lifting  the  tail  a large  tumour 
occupies  the  recess  under  the  tail  and  extends  down,  covering  anus 
and  upper  half  of  vulva.  The  tumour  is  roughly  quadrangular, 
measuring  0 cm.  in  length  by  4 cm.  across  and  1.75  cm.  thick.  It 
is  attached  by  a short  stalk  to  the  skin  over  an  elongated  area  above 
and  to  the  left  of  anus.  The  tumour  is  very  irregular  and  lobulated 
in  outline,  somewhat  resembling  unhealtby  granulation  tissue.  Its 
surface  is  covered  by  above  dark,  smeary,  sticky  material.  The 
central  j>art  shows  a depression  and  is  of  a lighter  colour  than  the 
periphery.  The  colour  varies  from  dark  reddish  brown,  at  outer  edge, 
to  greyish-green  brown  at  centre.  The  lower  part  of  tumour  is 
covered  by  a sticky,  pseudo-membrane  or  crust  with  niiicb  dirt  and 
pieces  of  straw  adherent.  On  pulling  this  crust  off,  bleeding  is  fairly 
profuse.  The  whole  mass  is  movable  over  underlying  tissue  and 
appears  attached  to  skin  and  subcutis.  The  skin  of  perineum  is  not 
Iiigmented  and  shows  practically  no  inflammation.  The  anus  and 
vulva  are  patent,  defecation  and  urination  taking  place  with  little 
difficulty. 

22.4.27  : Tumour  has  decreased  in  size  considerably,  now  measur- 
ing only  4x4x2  cm.  It  is  attached  by  a fairly  slender  stalk 
which  is  now  easily  visible.  It  is  about  1 cm.  above  and  to  the 
left  of  anus.  The  stalk  is  somewhat  flattened  and  less  than  1 cm. 
thick.  The  surface  of  tumour  is  covered  by  a slimy,  sticky,  stinking^ 
material;  it  is  greyish  green  to  brown,  due  to  partial  gangrene. 
Smears  made  from  scrapings  of  surface  of  tumour  show  numerous 
spirochaetes  and  a varied  bacterial  flora,  with  long’  threads  and 
fusiform  organisms.  Blood-smear  is  negative.  The  lower  aspect 
of  the  tumour  presents  a ragged  cavity,  in  wdiich  numerous  fly 
larvae  are  lodged.  Hair  around  breech  is  matted,  soiled  by  stinking, 
putrid  exudate  from  perineum  and  tumour. 

27.4.27  : The  whole  tumour  has  disappeared,  also  all  fly  larvae. 
All  that  remains  is  a small  oval,  raised,  ragged  area,  the  stump 
of  the  tumour  stalk.  This  shows  hardly  any  inflammation  and 
granulates  under  the  scab.  The  whole  j)erineuni  is  much  cleaner 
than  it  has  been  till  now,  tbe  smeary  material  having  disappeared 
with  tumour. 

2.5.27 : Small  scab  present  under  tail  stump  has  healed  up 

completely. 

This  animal  has  been  kept  under  observation  from  time  to  time 
and  is  alive  to-day  and  in  perfect  condition.  Note  that  at  no  time 
was  any  interference  attempted  either  with  tumour  or  afterwards. 
4’he  fly  larvae  burrowed  right  down  to  the  rather  slender  stalk  of 
tumour,  from  which  the  hollow  shell  of  the  tumour  then  fell  off, 
thus  ridding  the  animal  of  both  the  tumour  as  well  as  the  maggots  as 
effectively  as  if  a surgical  operation  had  been  performed.  The 
small  wound  thus  remaining  healed  up  rapidly  under  a scab,  and 
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no  sigois  of  lecuiTeiice  have  been  noted  during  the  18  montlis  elapsed 
since.  The  skin  of  perineum  has  remained  throughout  quite  clean, 
soft,  and  pliable.  The  goat  is  still  being  kept  under  observation. 

This  confirms  tlie  fact  already  noted  histologically  that  these 
tumours  in  their  early  stages  are  non-infiltrative  and  very  well  cir- 
cumscribed. This  ai)i)lies  even  more  to  the  stalked  variety.  This 
fact  undoubtedly  ex]dains  why  it  was  i)ossible  for  the  fly  larvae  to 
eat  away  the  whole  of  the  tumour  tissue. 

GOAT  Xo.  17292. 

Angora  kaj)ater.  Full-mouth,  very  j)oor  condition.  This  animal 
died  on  arrival,  and  through  an  oversight  only  a cursory  post-mortem 
examination  was  made,  and  the  carcase  destroyed  without  collecting 
material  for  histological  study. 

Post-mortem  Findings. 

Marked  cachexia.  Chronic  adhesive  pleuritis  with  multiple 
caseous  abscesses  (Preisz  nocard),  caseous  lymphadenitis  of  bronchial 
and  mediastinal  lymphatic  glands.  Acute  broncho-pneumonia  of 
both  lungs  with  multiple  caseous  abscesses.  Ftydropericardium. 
Left  horn  was  broken  off.  Stump  and  surrounding  tissues  were 
covered  by  thick,  black,  dry  scabs,  which  on  removal  exposed  a 
cavity  leading  down  to  frontal  sinus.  This  contained  a mass  of 
gangrenous  blackish  tissue  vdth  slimy,  greyish-black,  foul-smelling, 
fluid.  The  edges  of  cavity  around  the  base  of  horn  presented  a 
firm,  ragged,  granulomatous  appearance  covered  by  gangrenous 
material.  No  metastases  in  regional  lymphatic  glands  were  recorded. 
This  description  agrees  so  closely  to  that  of  17296  that  there  can  be 
little  doubt  that  the  condition  was  similar  except  for  the  metastases 
in  regional  lymphatic  glands. 

GC)AT  No.  17300. 

Angora  she-goat.  Two-tooth,  poor  condition  and  stunted. 
Arrival  15.6.27. 

Over  the  middle  and  about  2 cm.  above  the  brim  of  the  left 
supra-orbital  process,  there  is  a ])apillomatous  growth  about  2 cm.  in 
diameter.  It  is  sessile  and  the  spike-like  projections  are  hornified. 
The  interstices  between  these,  however,  and  the  base  of  growth  show 
a small  amount  of  thick  greyish  purulent  matter.  The  growth  is 
apparently  non-painful. 

23.6.27 ; There  are  signs  of  slight  haemorrhage  on  growtli, 
probably  due  to  traumatic  injuiy.  Half  the  tumour  was  removed 
lor  histological  purposes.  The  wound  painted  with  tindure  of 
iodine. 

30.6.27  : The  wound  as  well  as  rest  of  growth  are  covered  by  thick 
dried  exudate  scab,  which  on  removal  leaves  granulating  wound  witli 
purulent  discharge.  Disinfected  and  cleaned. 

9.7.29  : Growth  decreased  in  size,  tendency  to  heal  up. 

22.7.27:  Small  scab  remains;  on  removal  of  this,  slight  bleed- 
ing, but  no  trace  of  tumour. 

2.8.27  : Healed  uj)  completely,  leaving  only  a small  ,scai'  behind. 
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29.9.27 : Painted  coal-tar  a circular  area  extending'  to 

base  of  left  horn,  and  including  seat  of  this  wart.  This  area,  about 
6 cm.  in  diameter,  was  painted  at  intervals  (see  Experiment  No.  10) 
after  scraping  off  the  previous  tar  crusts. 

30.11.28:  This  painting  has  now  been  continued  for  over  a 
year,  but  no  change  can  be  noted  on  the  painted  area,  except  the 
loss  of  hair  and  a slight  thickening  and  roughening  of  skin.  This 
animal  was  selected  for  tarring  on  account  of  its  origin  from  affected 
flock  and  hecause  it  showed  tendency  towards  wart  formation,  which 
may  or  may  not  he  an  indication  of  predisposition  to  tumours.  The 
experiment  is  jiroceeding. 

I’art  of  the  papillomatous  growth  removed  surgically  from  skin 
above  left  eye  was  examined. 

Histologically  the  growth  consists  of  connective  tissue,  largely 
infiltrated  in  patches  by  round  cells  and  neutrophiles,  and  sends  out 
multiple  finger-like  projections  which  are  covered  by  a rather  thin 
hornifying  layer  of  epidermis. 

Numerous  forking  slender  projections  of  epidermis  dip  down 
into  the  corium.  The  basal  layer  is,  however,  continuous  and  sharply 
defined.  A few  chromatophores  are  present  in  corium,  and  a few 
only  of  the  basal  cells  contain  a little  pigment.  The  horny  super- 
ficial layer  is  fairly  thick. 


Diagnosis. 


Papilloma,  with  slight  inflammatory  changes  at  base,  probably 
due  to  injury. 


GOAT  No.  17301. 

Angora  she-goat.  Two-tooth,  rather  poor  condition  and  stunted. 
Arrived  15. 0.27. 


Near  inner  canthus  of  left  eye  a small  greyish,  papillomatous 
growth  1 cm.  in  diameter,  is  observed.  It  is  sessile,  dry,  and  horny, 
shedding  scales  of  epithelium.  The  perineal  skin  is  brownish  in 
colour,  but  shows  nothing  abnormal. 

30.0.27  : The  dry,  brittle  horny  superficial  projections  of  wart  can 
be  easily  and  painlessly  crumbled  away  by  scraping  lightly;  this 
leaves  a small  hard,  raised  area,  the  size  of  a pea,  surrounded  hy  a zone 
of  hairless  skin.  This  thickened  piece  of  skin  gradually  returned 
to  normal  by  a jirocess  of  scaling  off,  until  later  the  hair  grew  again. 

8.8.27  : Animal  is  healthy  to  all  outward  appearances  and  is  in 
fair  condition. 

22.10.27 : This  goat  now  selected  for  tarring  experiment.  Tar 
applied  alternately  and  in  regular  rotation  in  four  different  places. 
Areas  about  10  cm.  in  diameter  were  clipped  and  tarred  thus:  (1) 
on  the  nape  of  neck,  (2)  on  the  sacral  region,  (3)  left  thoracic  region, 
(4)  right  thoracic  region.  (See  Experiment  No.  10.)  Tarring  was 
discontinued  on  the  1.3.28. 

3.4.28:  Hair  is  growing  well  over  areas  now  clean  from  tar. 
The  skin  here  shows  no  marked  difference  from  that  untarred, 
except  for  a slight  roughness. 

21.G.28:  Quite  normal  in  appearance  and  condition. 

30.11.28:  Ditto. 
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Nothing  further  was  done  to  this  animal.  The  skin  near  canthus 
of  eye  is  normal  and  has  shown  no  furtlier  development.  The  tarring 
over  alternate  patcdres  of  body  for  four  months  was  undertaken  with 
the  object  of  noting  whether  the  slow  tar  absorption  through  the  skin 
over  fairly  large  areas  would  favourize  tlie  growth  of  warts  in  an 
animal  already  witli  this  tendency.  The  results  are  so  far  negative. 

Tliis  wart-like  growtli  at  the  beginning  may  he  taken  as  an 
example  of  what  farmers  think  gives  rise  to  a malignant  tumour, 
following  on  injury,  scratching,  etc. 

On  account  of  the  rapid  disappearance  of  the  wart,  no  material 
was  available  for  histological  examination. 

GOAT  No.  9983. 

Cl1NIC.\L  Oi!SERVATION.S. 

Angora  she-goat.  Aged,  condition  fair. 

30.4.27 : Hair  very  long,  at  the  buttocks  tangled  and  matted 
together  by  dark  slimy  material,  smelling  strongly  of  decomposing 
urine,  and  consisting  mostly  of  faeces,  dirt,  secretion,  etc.  On  lifting 
the  tail,  a fair  amount  of  greyish,  sour-smelling,  cheesy  material  is 
found  partly  caked  under  tail.  On  scraping  this  off,  a small  stalked, 
rounded  protuberance,  the  size  of  a pea,  is  found  adhering  to  skin 
above  anus.  It  is  soft,  apparently  covered  by  a delicate  membrane. 
Scrapings  from  the  surface  of  this  revealed  a mass  of  bacteria  of 
mixed  variety. 

11.5.27  : Yulva  reddened  siiperficially  and  swollen  as  if  injured 
niechanically  (horning?).  The  small  protuberance  mentioned  above 
is  ])artly  torn  off,  hanging  on  by  a shred  of  tissue,  and  showing- 
evidences  of  bleeding.  The  stump  was  cleaned,  and  some  material 
obtained  from  tumour  of  goat  14771  was  rubbed  well  into  the 
lacerated  stump. 

13.5.27  : Mass  of  cheesy  matter  present  under  tail.  The  stump 
of  torn  protuberance  bleeds  easily  on  manipulation,  and  is  covered 
by  greyish,  sticky  matter,  a smear  of  which  showed  a rich  and 
varied  bacterial  flora,  Tvith  numerous  fusiform  bacteria,  and  short 
spiral  organisms.  Stump  reinfected  bj^  swabbing  from  tunioiir  of 
goat  14771. 

16.5.27  : There  is  now  a small  sessile  granulating  elevation,  the 
size  of  a pea,  which  bleeds  easily,  surrounded  and  covei-ed  by  a 
moist,  yellowish-grey  sticky  mateiial.  This  consists  of  a mass  of 
bacteria  growing  in  the  serous  discharge  from  granulation,  together 
with  decomposing  pus  cells  and  skin  gland  secretions. 

18.5.27:  Fairly  dry  and  clean;  depression  under  tail  shows 
cheesy  material  partially  covering  a small  pink  swelling,  the  size 
of  a split-pea.  Smear  made  shows  mixed  bacterial  ffora,  with  fusi- 
forms,  racket  shapes,  and  short  spiral  organisms. 

23.5.27  ; Dei)ression  under  tail  fairly  dry,  small  swelling  decreas- 
ing in  size. 

4.6.27  : The  long,  bushy  hair  around  perineal  region  soiled  and 
impregnated  with  urine.  Swelling  has  j)ractically  disappeared. 

13.6.27  : Healed  uj)  ai)parently. 


721 


SKIN  CANCER  OF  GOATS. 


(J.7.2T : No  change.  Injected  snbcntaneously,  into  perineum 

above  anus,  swab  suspension  from  goat  14TT1.  Tied  an  absorbent  pad 
over  perineum  to  keep  exudate  and  urine  into  continuous  moist  con- 
tact with  perineum  and  thus  cause  maceration  of  skin. 

11.7.27:  Purulent  greyish  matter  discharging  from  seat  of 

injection.  This  is  kept  in  contact  with  skin  by  above  pad. 

15.7.27  : Stinking,  greyish-brown  discharge  kept  plastered  over 
swollen  wound,  and  granulating  bed,  by  absorbent  pad. 

22.7.27  : Wound  has  cleaned  up,  and  is  healing  in  spite  of  ]>ad 
and  decomjiosing  matter. 

2.8.27  : Slightly  moist  exudate  covers  wound,  which  is  healing 
well. 

8.8.27  : Matted  hair  and  absorbent  pad  keep  moist  conditions, 
wound  has  healed  up  completely.  On  scraping  cheesy  matter  under 
tail  a small  pink  protuberance  found  in  the  same  i)lace  as  the  previous 
one. 

2G.8.27  : Fairly  dry  cheesy  matter  present,  protuberance  bleeds 
easily  when  cleaned  of  adherent  matter. 

rj.9.27  : Moist  and  sticky  matter  under  tail,  protuberance  appears 
somewhat  swollen. 

13.9.27  : Same,  slight  purulo-catarrhal  discharge  from  vulva. 

15.9.27  : Shorn,  condition  of  animal  good.  Face  and  ears  have 
a clear  skin,  i.e.  show  no  pigmented  si>ots.  Recess  under  tail  still 
carries  a small  granulomatous  protuberance,  partly  covered  by  caked 
cheesy  matter. 

20.9.27  : It  was  decided  to  apply  tar  regularly  at  intervals  to  skin 
of  perineum.  This  animal  was  chosen  and  included  in  the  experi- 
ment because  it  already  had  a growth  of  sorts  on  the  anal  skin,  and 
that  tar  application  might  hasten  the  development  of  that  into  some 
definite  neoplasm.  The  whole  perineum  was  painted.  (For  tar  used, 
etc.,  see  Experiment  No.  10.) 

29.10.27 : Protuberance  under  tail  still  present,  but  shows  no 
change  although  included  in  the  tar-painted  area.  It  becomes  sur- 
rounded by  a putty-like  black  mass  consisting  of  tar  and  above- 
mentioned  cheesy  substance. 

14.11.27  : Perineal  skin  shows  a blackish-brown  tinge  from  tar 
used.  The  partly  dried  crust  of  tar  is  scrai)ed  or  peeled  off  from 
skin  before  each  application. 

17.12.27  : Skin  at  edge  of  perineum  is  slightly  thickened  and 
covered  by  tar  crusts.  The  skin  of  perineum  itself  is  still  soft  and 
])liable.  Protuberance  present,  but  shows  no  progress. 

24.1.28:  A small  cornu  cutaneum,  about  3 cm.  long,  has  been 
growing  on  inside  of  right  ear  for  some  time.  In  the  recess  under 
tail  the  small  tumour  is  still  present;  it  is  now  flattened  and  papillo- 
matous in  nature  and  about  1 cm.  in  diameter. 

3.4.28  : The  pink  granulomatous  growth  under  tail  has  increased 
in  size,  it  has  a flat,  expanded  papillomatous  appearance  and  about 
2 cm.  in  diameter,  and  is  generally  surrounded  by  a black  sticky  mass 
of  tar  and  detritus.  It  bleeds  easily  when  scraped  even  gently. 
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Still  about  tlie  same. 

-'iO.S.'JS:  Flat  jjapillomalous  oiowtli  still  +2  cm.  in  diameter, 
bleeds  on  ma n ij>ulat ion . Surrounding'  skin  shows  no  change. 

ll.b.'JS:  In  oi'der  to  increase  toxic  eft'ect  of  tar  by  increasing 

absor])tion,  fairly  large  areas  of  skin,  15  cm.  in  diameter,  were  clip])ed 
free  ot  liair,  on  both  thoracic  walls  and  gluteal  regions,  d’hese  were 
jiainted  with  tar  on  alternate  dates  in  aildition  to  tarring  of  perineum. 

24.!).k\S  : Animal  is  losing  condition  and  appears  sickly,  listless, 
shnttling,  stiff  gait,  lacbrymation  of  one  eye. 

‘JS.!).‘J<S:  Discontinued  tar  ajipl icat ion.  animal  losing  condition 
and  not  feeding,  miserable  appearance. 

2.10.28:  Died  during  the  night. 

1 ’ o s r- JK ) KT EM  h'  I X 1 ) I xc;  s . 

(’aries  of  middle  incisors  with  gangrene  of  gums.  Swelling  of 
liver,  with  greyish-jii nk  reticulated  appearance,  due  to  prominence 
ot  interlobular  tissue.  5Iuch  enlarged  and  thickened  gall-bladder 
filled  with  fluid  yellow  bile.  Multi])le  j)in's  head  sized  cysts  in 
cortex  of  kidney.  Numerous  small  hairballs  in  abomasum,  ranging 
in  size  from  that  of  a ]>ea  to  that  of  a large  marhle.  Small  flat 
papillomatous  tumour  in  recess  above  anus.  C’atarrhal  enteritis, 
'bar  ])oisoningy 

II  ISTOEOGICAL  FlXDIXGS  ( Sl'EC  I ,\IEX  Xo.  8507). 

(’ongenital  tibi'osis  of  liver  with  extensive  j)roliferation  of  bile 
ducts.  Cystic  kidneys.  Tumour  above  anus  piesents  roughly  the 
sha])e  of  a mushroom,  i.e.  it  has  a short  but  transversely  elongated 
stalk  about  0.5  cm.  thick,  suj)j)orting  a thin  flattened,  exj)anded  top 
about  1.0  X 2.0  cm.  The  surrounding  skin  compiises  a rather  thin 
e2)idermis,  which  is  continued  nj)  the  stalk  and  on  lower  asjiect  of 
ex])anded  ])art  of  tumour.  'I'here  are  numeious  sebaceous  glands 
which  ])resent  a j)ecuiiar  aj)i)earance.  They  are  nundi  lobulated  and 
consist  of  a g'leater  amount  of  cellulai'  tissue  than  noi'inal,  so  that 
only  a small  number  of  fat-containing  cells  aie  present  in  centre. 
( )ne  gets  the  ini])ression  that  the  basal  layer  of  the  gland  is  thrown 
into  convolutions  and  that  the  basal  cells  are  gi'eatly  ])roliferated. 
The  sweat  glands  are  few  in  number  and  umdianged.  There  are 
numerous  scattered  round  cells  in  the  subcutis. 

The  su])e7'ticial  exj)anded  jiortion  of  tumour  ])resents  an  irregu- 
lai'  surface.  The  e])idermis  is  continuous  at  the  edges  with  that  of 
skin,  but  becomes  intei'inittently  greatly  thickened  on  surface.  It 
sends  thick  ]»rocesses  dipi)ing  down  into  underlying  tissues.  These 
aie  se])arated  by  fissures  or  cavities  usually  tilled  nitb  keratin, 
forming  thus  a veiy  inegular  surface.  The  e])ideiniis,  moreovei',  is 
not  shar])ly  defined,  but  blends  or  becomes  continuous  at  various 
])oints  with  masses  of  ejtithelial  cells  below,  whicb  a])])eai'  to  la* 
altered  remnants  of  sebaceous  glands.  These  contain  \(uy  little  fat- 
cai'iying  cytojilasm,  but  the  lohulated  arrangement,  and  more  or  less 
shar])ly  defined  dee])ei-  convoluted  layei'  of  germinal  cells,  remind  oin> 
of  sebaceous  gland  structure.  Here  the  [iroli  fmat  ion  of  cellular 
elements  is  even  gTeater  than  under  the  skin  a short  distance  away. 
These  basal  cells,  fi'om  being  more  or  less  in  singh'  bp\'crs  in  the 
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depths,  become  loosened  and  scattered.  They  are  round,  flat,  oi- 
spinous  in  character,  and  mero-e  into  the  dipj)ino’  processes  of  altered 
epidermis.  In  places  blood  capillaries  become  fairly  fretiuent  and 
even  small  haemorrhao-es  are  present  in  the  superficial  layer.  There 
are  suggestions  of  small  foci  of  horn-pearl  formation,  i.e.  swollen 
.squamous  cells  with  disintegrating  nuclear  substance.  Xowhere, 
however,  does  one  find  the  uniform  loose  epithelial  cell  formation, 
breaking  aivay  from  a definite  basal  membrane  as  in  other  tumours  of 
the  basal  cell  ty])e,  nor  the  typical  pearl  fonnation  seen  in  cancroids. 
Although  not  typical,  one  might  probably  call  this  a type  of 
sebaceous  gland  adenoma,  accompanied  by  fairly  extensive  alteration 
of  the  epidermis.  It  is  not  ditticnlt  to  imagine  a stej)  further  in  the 
development  of  tliis  tumour,  in  which  the  basal  cells  of  the  gland 
become  more  and  more  emam-ipated  and  likewise  the  epideimis  temls 
to  cancroid  formation  which  would  ultiinately  give  rise  to  the  mixed 
form  of  basal  and  spino-cellular  ty})es  of  carcinoma  which  have  already 
been  described. 

DiACiXOSI.S. 

Proliferation  of  sebaceous  gland  basal  epithelium  (adenoma:) 
with  acconii)anying  acanthosis.  Probably  an  early  stage  in  the  com- 
bined form  of  haso-  and  s])ino-cellular  carcinoma. 

GOAT  No.  7256  G. 

Angora  she-goat.  Six-lootli.  Vential  vulvar  commissure  and 
(litoris  swollen,  red  and  encoriated,  covered  with  exudate.  This 
whole  region  was  excised,  as  it  was  thought  this  might  he  the  early 
stage  of  a tumour.  The  ei)iderniis  at  its  junction  with  the  vul\a 
mucosa  is  necrotic  over  a small  area,  so  that  no  ei)idermal  cells  are 
left  intact.  The  bed  of  this  ulcer  is  shallow  and  the  layer  of  fibrin, 
exudate,  and  neciotic  cell  debris  rests  on  a mass  of  connective  tissue 
very  heavily  infiltrated  with  round  cells,  neutro])hiles,  and  other  cells. 
The  rest  of  epidermis  and  mucosa  are  fairly  thickened,  hut  show 
no  abnormality.  The  former  shows  the  usual  skin  glands.  The 
whole  corium,  however,  together  with  the  suhcutis,  is  extensively 
infiltrated  with  neutrophiles,  these  in  j)arts  filling  small  cavities 
(abscesses)  and  greatly  marring  the  rest  of  structure.  There  are 
round  cell  accumulations  and  nnmerous  young  fibroblasts  and  vascu- 
lar tissue.  In  parts,  it  seems  that  e])ithelial  cells  can  he  distinguished, 
hut  these  may  he  endothelial  cells  actively  dividing. 

Dfagxo.sis. 

Plcerative  dermatitis  of  vulva.  AVhether  or  not  this  is  a begin- 
ning tumour  of  the  basal  cell,  or  rodent  ulcer  type,  is  difficult  to  say, 
as  no  definite  indication  could  he  obtained  from  this  mateiial. 

GOAT  No.  14505. 

Angora  she-goat.  Aged,  in  good  condition. 

•‘50.4.27  : A fresh,  bleeding,  deej)  lacerated  wound,  involving 
vulva,  was  discoveied,  and  piohahly  was  due  to  hoining  by  another 
goat. 

There  was  considerable  spelling  of  ]>arts  with  jiuiulent  dis- 
charge. On  account  of  constant  soiling  with  urine,  no  healing  took 
))lace.  The  animal  was  kejit  under  observation  to  see  whether  such 
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a chronic  infianmialoiy  process  would  <>'ive  rise  to  neoplastic  growth. 
Spirochaetes  and  hacteiia  were  tound  in  tlie  wound  on  various  occa- 
sions wlien  Miiears  weie  made.  The  wound  remained  in  more  or  less 
the  same  state  for  months;  the  inflammatory  swelling  gradually 
subsided,  leaving  a deep  slit  ol)li(|uelv  across  the  vulva.  (See  Figs. 
42  and  48.) 

80.11.2iS:  After  19  months  the  wound  has  not  yet  closed.  This 
slit  on  the  right  lip  is  fairly  deep,  has  smooth  sides,  and  opens  up 
into  the  vulva. 

Slight  sui)erticial  excoriations  with  attendant  swelling  can  he 
seen  at  intervals  near  the  lacerated  part.  There  is  also  a slight 
gangrenous  tendency  in  the  depth  of  the  slit.  There  is  still  the 
possibility,  theiefore,  that  this  may  iiltimately  develop  into  a neo- 
plasm. 

The  animal  is  being  kept  under  observation. 

(ft) AT  Xo.  15(i90. 

Angora  she-goat.  Aged,  in  fair  condition.  This  animal  was 
iiududed  in  expeiiments  Xos.  2,  o,  and  10,  whicdi  gave  negative 
results.  It  was  noticed  to  have  small  e])idermal  protulierances  or 
fringes  under  the  root  of  the  tail  as  shown  in  photograph.  (See  figiue.) 
( )n  these,  frequently,  faeces,  dirt,  and  smegma-like  sebaceous  secre- 
tion tend  to  accumulate  and,  by  the  to  and  fi'o  rubbing  action  of  the 
tail,  form  small  balls  suspended  by  a slender  stalk.  It  was  thought 
that  this  might  have  some  irritating  effect,  (hie  of  these  protube- 
rances was  excised  and  examined,  but  was  found  to  consist  of  a fold 
of  skin  only,  i.e.  normal  ejiidermis,  with  the  usual  skin  glands.  The 
coveiing  ejiidermis  showed  no  abnormal  thickening,  keratinization,  or 
other  changes  (diaracteristic  of  jiajiillomatous  or  other  growths. 

VIII.  SUMMARY  OF  EXPERIMENTS. 

KxPKUIMKXT  Xo.  1. CoNT.\CT. 

One  siie-goat,  Xo.  119(i9,  was  kejit  in  contact  with  affected 
animals  AOs.  14770,  14771,  and  14772  for  at  least  six  months.  During 
this  period  she  gave  birth  to  one  kid.  There  was  amjile  ojijiortunity 
for  infection,  as  the  box  in  which  the  animals  were  kejit  continuously 
at  the  time  was  not  large.  Initer  on,  all  affected  animals  and  avail- 
able exjierimental  animals  were  kejit  together  in  a small  jiaddock. 
Ajiart  from  A’o.  99<S8,  which  already  had  a .small  nodide  at  jierineum, 
no  cases  develojied  amongst  the  in-contact  goats. 

Fxpkiu.mkxt  A^o.  2. — Tk.\nsmi.s.siox. 

This  exjieriment  was  carried  out  by  Mr.  llisschoj),  of  this  Divi- 
sion. (xoat  A"o.  14778  was  killed  for  this  jmrjiose  and  material  fioni 
the  anal  tumour  used  in  the  vaiious  ways  indicated  below:  — 

She-goat  Xo.  15089,  aged.  A small  j)iece  of  (lie  tumour  was 
imjilanted  into  anal  sjihinctei'  on  either  side. 

She-goat  Xo.  lo(i9(),  aged.  Tiiturated  tumour  tissue  wa> 
injected  subcutaneously  and  int radermally  at  jieiineum. 

She-goat  A"o.  lofibl,  aged.  Piece  of  tumour  was  lubbed  well 
into  the  (deaiied  and  scarified  skin  neai'  anus. 
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81ie-goat  Xo.  15092,  ajj-ecl.  The  unsearified  skin  treated  in  the 
same  way  as  that  ot  Xo.  15G91. 

The  results  from  tliese  four  eases  were  entirely  negative. 

hlxRERIMENT  Xo.  3. 

Material  obtained  hy  means  of  swabs  from  tlie  surface  of  tumour 
Xo.  14771  was  iised  as  folhjws  : — 

Rubbed  into  intact  mucosa  of  vulva  and  anus  (jf  she-goat 
Xo.  15093. 

Rubbed  into  scaribed  perineal  skin  ot  she-goat  Xo.  15094. 
Rubbed  into  scaribed  mucosa  of  rectum  of  Xo.  15090. 
Injected  subcutaneously  at  ])erineum  Xo.  15097. 

Injected  sus])ension  mixed  with  liquid  parafbn  subcutaneously 
at  perineum  Xo.  15(i98. 

Results  here  were  likewise  entirely  negative. 

Experiment  Xo.  4. 

Suspension  of  swab  material  from  suiface  of  tumour  Xo.  14771 
was  injected  sulnuitaneously  near  anus  ot  one  rabbit  and  two  guinea- 
pigs.  Tlie  labbit  develojied  a tense  bluish  swelling  on  the  sixth  day. 
It  was  killed  on  the  eighth  day  on  account  of  dull  state  and  very  large 
gangrenous  swelling  near  jierineum.  The  lesions  resemble  tliose  due 
to  )iecro/>honis.  (Cultures  and  smears  conbrm  tliis  organism  as 
cause  of  the  lesion.  The  guinea-pigs  only  devebqied  small  swellings, 
which,  however,  after  some  time  disaiipeared.  The  bacillus  of  nec- 
rosis is  thus  present  on  these  goat  tumours. 

ExPERI-UEN'f  Xo.  5. 

A small  ])iece  of  the  ear  tumour  was  excised  from  Xo.  17299  on 
the  23.0.27.  (irround-u])  seispension  of  this  was  injected  sulicutan- 
eously  into  the  ear  of  X"o.  15ti9(l  and  the  peiineum  of  Xo.  15(i91. 
Some  was  iiibbed  into  the  scariiied  ear  skin  of  Xo.  14771,  sub'ering 
at  tOn  time  frojii  an  anal  cancer. 

Xegative  results  from  all  three  animals. 

Experiment  X*o.  0. 

T'he  whole  ear  tumour,  Xo.  17299,  was  removed  surgically  on  the 
30.!K27.  Small  ]>ieces,  taken  as  (lean  as  ])ossible,  but  obviously  not 
aseptic,  were  imjilanted  as  follows:  — 

(a)  Into  the  subcutis  of  tlie  other  ear. 

(h)  Into  the  subcutis  ear  of  XXi.  14505. 

(c)  Into  the  sulicutis  of  ear  and  ])eiineum  of  XO.  15098. 

(tl)  Into  subcutis  ear  of  X’^o.  150!17.  This  animal  bad  jire- 
viously  received  injection  of  Indian  iid\  to  “ blockade  ” 
its  reticulo-endotbelial  system. 

(e)  Into  sulicutis  of  ear  Xo.  15(i91. 

Hexulf. — In  the  case  of  Xo.  15097,  an  indurated  swelling 
(!evelo[)ed  at  the  seat  of  the  transiilant.  This  rea(  hed  the  size  of  a 
fremdi  bean,  but  later  softened  and  discharged  a thick  greyish  matter. 

I be  small  wound  then  completely  healed  uj>.  Tn  all  the  other  cases 
the  ini])lanted  material  seemed  to  disintegrate  and  become  discharged. 
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1']XI*KIU.\1KXT  No.  7. 

((lie  ot  the  markedly  eiilai'ied  suprainammary  lymiihatic  <>lan(ls 
of  No.  172DS  was  removed  suipically  on  the  2.3.28.  It  was  hoped 
in  tills  way  to  obtain  jnactieally  aseiitie,  metastatic  tumour  tis.sue  for 
transplantation  jnirposes.  This  material,  however,  ]iroved  to  be 
already  septic,  -so  that  no  intrajn<>nlar  injections  could  be  made. 
The  <>round-up  tumour  tissue  was  injected  subcutaneously  into  the 
followiii”'  animals:  — 

b'eniale  No.  18783  received  4 c.c.  into  the  tbigb. 

Female  No.  18784  received  4 c.c.  into  the  thigh. 

Female  No.  1878b  received  2 c.c.  into  the  right  ear. 

Female  No.  1878(i  received  2 c.c.  into  the  right  ear. 

All  four  cases  behaved  in  the  same  way,  i.e.  a small  linn  swelling- 
develoiied  at  tlie  site  of  tlie  injection  and  reaidied  the  size  of  a hazel- 
nut in  about  10  days.  33iis  gradually  became  soft,  and  later  burst, 
disidiarging  a small  amount  of  thick,  greyish  matter.  3'he  small 
wound  then  healed  up  completely.  No  material  tor  section  was  taken 
at  any  time  in  the  fear  of  disturbing  any  growth  taking  place. 
Kesults  are  thus  negative. 

Fxpkkiment  No.  8. 

Infection  of  existing  chronic  wound  of  vulva  No.  14b0b  with 
swab  material  taken  from  surface  of  tumours  Nos.  14771  and  17293. 
Although  this  material  contained  bn-ge  numbers  of  spii oidiaetes  and 
bacteria,  wbiidi  develojied  to  a certain  extent  in  the  wound,  no  pro- 
gress was  noted.  33ie  wound  remained  in  the  same  state,  i.e.  refus- 
ing to  heal  u]).  It  seems  doubtful  whether  micro-organisms  have  any 
direct  intluence  on  the  production  of  these  tumours,  unless  such 
influence  heroines  manifest  only  after  veiy  long  iieriods  of  time. 

Experiment  No.  9. 

Laige  doses  of  potassium  iodide  daily,  either  alone  or  in  com- 
l)ination  u itli  arsenic,  were  tried  on  Nos.  14771  and  1729-).  3’liere  uas 
a slight  reduction  in  the  size  of  the  tumour.  34iis,  of  course,  may  be 
due  to  spontaneous  regression,  rvliicb  has  occasionally  been  noted  in 
such  tumours.  Since  no  encouraging  results  rvere  obtained,  the  use 
of  this  di'ug  was  discontinued. 

blxPERlMENT  No  10. 3\\R  ApPLT  OA’i  I ON . 

The  extensive  rvork  done  on  the  ai'tibcial  ^iroduction  of  skin 
cancer,  and  the  comjiarative  ease  rvitli  rvliicb  this  is  brought  about 
by  the  a])plication  of  coal-tar,  led  to  the  following  ex})eriment.  It 
was  reasonable  to  think  that  the  Angora  goat,  being  so  susceptible 
to  Spontaneous  skin  cancer,  niiglit  readily  resiiond  to  the  action  of 
coal-tar  : — 

Fight  goats  Aveie  selected  ; some  originated  fi'oni  atfected  Hocks, 
others  from  totally  different  sources.  'I’hese  were  jiainted  with  tar 
every  three  or  four  days,  i.e.  trvice  a rveek.  Six  young  rnbb.its  weie 
selected  and  used  as  controls,  i.e.  their  ears  were  jiainted  on  tlie  inner 
surface,  uitli  the  same  tar  on  the  same  dates.  3'he  tar  used  was  an 
ordinary  grade  of  imjiorted  coal-tai-,  manufacture  unknown.  33k> 
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routine  })ro(‘e(lui e of  ai)i)lication  consisted  of  clipping'  tlie  liair,  where 
present,  over  area  to  be  treated.  ]iefore  eacli  application  the  partly 
dried  crusts  fioni  the  i)revious  treatment  were  carefully  removed  by 
])eelin<;’  or  scraping'  oft.  In  tlie  yoats  wlmse  ears  were  })ainted,  shields 
had  to  he  fastened  to  the  horns,  to  protect  the  eye  from  contact  with 
the  tarred  ear. 

Particulars  of  the  animals  treated  are  as  follows:  — 

17295,  she-g'oat,  full-mouth.  From  affected  dock,  skin  shows 
pigmented  patches.  Painted  the  whole  of  ])erineal  skin  from  20.9.27 
to  7.11.27.  The  animal  then  suddenly  hvst  condition  and  had  a 
severe  diari'lioea.  It  died  on  tiie  15.11.27  and  showed  a marked 
enteritis,  evidently  due  to  some  intercurrent  infection,  or  possibly 
to  tar-])oisoning.  The  skin  in  those  i)arts  i)ainted  witli  tar  showed  no 
change  whatever. 

I(i704,  she-goat,  aged.  Xon-pigmented  skin.  Available  animal. 
Perineum  painted  .since  20.9.27  and  still  proceeding  now  after  15 
months.  Ao  changes  can  be  noted  in  the  treated  skin. 

119(59,  she-goat,  aged.  Pigmented  skin.  Tarred  the  inner  sur- 
face of  light  ear  from  7.11.27  to  11.9.28.  From  this  date  tarred 
outer  and  inner  surfaces  alternately.  Skin  shows  a very  slight 
thickening. 

15089,  she-goat,  full-mouth.  Aon-pigmented  skin.  Tarred 
])erineum  since  20.9.27  and  'still  proceeding  now  after  15  months. 
Four  areas  roughly  15  cm.  in  diameter  were  clipped  on  the  tlioracic 
walls  and  gluteal  regions.  These  were  tarred  in  rotation,  one  on  each 
date.  The  animal  lost  condition  rapidly  after  a month  of  this. 
Tarring  of  the  body  was,  therefore,  discontinued.  Only  the  jierineum 
is  painted  now.  The  skin  of  jierineum  shows  hardly  any  change. 
There  is  a slight  thickening,  but  no  enlargement  of  tollicle'S. 

15(590,  she-goat,  (5-tooth.  Pigmented  patches  on  skin.  Tarred 
upper  surface  of  ear  since  20.9.27.  In  this  area  was  included  a 
chronic  swelling  and  ragged  wound  due  to  an  ear-tag  having  torn 
off.  Tarring  is  i)roceeding,  and  since  11.9.28  both  ears  on  both 
surfaces  are  tai'ied  alternately.  A small  piece  of  skin  in  tarred 
area  was  removed  and  examined  microsco])ically.  Ajiart  from  signs 
of  chronic  inflammation,  no  change  could  be  detected.  The  hoiny 
layer  was  not  increased.  Foui'  areas  roughly  15  cm.  in  diameter,  on 
thorax  and  gluteal  region,  were  (dipped  free  of  hair  and  subjected  to 
tarriug  in  rotation,  at  the  same  time  as  the  ear. 

150915,  she-goat,  0-tooth.  Pigmented  patches  on  skin.  Tarred 
upjier  surface  of  rigid  ear  since  20.9.27.  From  11.9.28  both  the 
surfaces  are  jiainted  alternately.  So  tar  no  (diange  is  visible  in  the 
treated  skin. 

175300,  she-goat,  2-tooth.  Unpigmented  skin.  Tarred  an  area 
of  skin  on  forehead,  imduding  the  base  of  left  born,  and  extending 
down  over  the  seat  of  a wart  which  has  since  disappeared.  Ajiplica- 
tion  since  20.9.27,  and  still  jiroceeding  after  15  months.  Ao  change 
in  skin  can  be  noted. 

175301,  she-goat,  2-tooth.  Cliiiped  and  tarred  four  areas  on  body, 
alternately  and  in  regular  rotation.  These  areas  were  situated  011  the 
neck,  rump,  and  on  either  thoraidc  wall.  Tarring  was  discontinued 
after  four  montlis  as  the  animal  became  very  jioor  in  condition. 


728 


A.  D.  THOMAS. 


'Die  foiitrol  rabbits  were  treated  in  the  same  way  from  the 
20.9.27.  < )ne  died  a montli  after,  apparently  from  tar-poisoning. 

The  five  remaining  animals  all  started  sliowing  small  bleeding* 
nodules  on  llie  ears  from  the  thiid  month.  After  six  months,  well- 
developed  liorny,  ])ai)illomatons  growths  were  present  on  all  areas. 
(See  Figs.  40  to  bO.)  There  was  enlargement  and  thickening  of  the 
epidermis,  especially  of  tlie  hair  follicles,  which  nsually  contained, 
pings  of  hornifying  sub.stance.  Histologically  the  growths  were 
similar  to  those  described  l;y  Jtchikawa  and  Baum,  and  which  they 
term  folliculo-epit lieliomas.  'rarring  of  the  I'abbits  was  discontinued 
after  the  sixth  month. 

As  time  went  on  and  no  results  of  tlie  tar  applicatiorr  on  the  goats 
coitld  be  noticed,  it  was  thoirght  that  the  area  of  tai*  absorption  was 
too  small.  The  ear  of  the  goat  or  the  perirrerrnr  irresents  about  the 
same  srtrface  as  the  ear  of  a rabbit.  For  this  reason  it  was  decided 
to  irrcrease  the  surface  of  absorptiorr  l\v  pairrting  additional  areas  orr 
tlie  body.  This  was  done  in  the  case  of  Xos.  15(itS9,  15090,  and  9983, 
but  without  any  effect  on  the  action  of  tar  on  skin.  In  tliese  cases, 
and  also  Xo.  17301,  the  tarring  was  jirrshed  to  its  toxic  limit  as 
evidenced  by  the  rapid  emaciation  following  orr  exterrsive  tar*  applica- 
tion. 

After  a corrtirruous  iieriod  of  tar*  application  extending  over  15 
months,  drrring  which  no  alteratiorr  in  the  treated  skirr  can  be  rroted, 
one  is  forced  to  the  conclusion  that  the  Angora  goat  is  highly  r'efr'ac- 
fory  to  the  carcirrogerric  action  of  coal-tar. 

It  would  be  most  interesting  to  know  to  what  factor  this  resis- 
tance might  be  ascribed,  since  this  animal  is  naturally  susce])tible 
to  s])oritaneous  skin  carreer. 
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14771. 


Fig.  1. 


Anal  tumour.  1.9.26.  Basal  cell  caninoma. 
Fig.  2. 


14771.  From  drawing  two  weeks  later.  Regression  due  to  necrosis. 
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Fig.  3. 


Focus  of  little  differentiated  epidermal  cells  at  junction  of  anal  mucosa 
aliove  and  ulcerating  hed  of  tumour  helow.  24X. 


Fig.  4. 


Small  tuinoui'  to  left  of  anus  on  1 .9.2(5,  lielore  opiu'ation.  Ilasal  coll 
ca  rcinoma. 
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Fio.  5. 


14772.  The  same  fourteen  months  after  operative  removal  of  tumour.  Note 
small  excoriations  under  tail. 


Fig.  G. 


14772.  Twenty-five  months  after  operation.  Focus  of  epithelial  cells,  pre- 
sumably from  the'basal  layer  of  sebaceous  gland.  Note  atrophy  of  epidermis 
in  parts.  24 X. 
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Fig.  7. 


1477’!.  Piirniented  anal  tuinonr.  1.9.26.  Basal  cell  carcinoina. 

Fig.  8. 


1477;i.  The  same  from  a drawiiif;;  two  weeks  later,  to  show  eliange  in  shape. 

and  size. 
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Kig.  !). 


1477.'5.  Transition  from  tlie  epidermis  to  tumour.  2tX. 
Fig.  10. 


14773.  Epidermis  strands.  Tlie  liasal  layer  is  indistinguisliahle  from  the 
tumour.  Note  the  pigmentation.  200 X. 
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Fig.  11. 


17293.  Anal  and  vulva  tnrnour. 
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Fig.  12. 


17293.  The  same.  Closer  view. 
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17293.  Tumour  after  death  of  animal.  The  rectum  opens  on  tlie  door  of  ulcer. 
Vulva  is  distorted.  Spinous  cell  carcinoma. 

Fig.  11. 


17293.  Types  of  {riant,  defrenerated,  and  keratinisinsr  cells  found  in  above 
tumour.  (“  Cancroid  parasites.”)  200X. 
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17293.  The  same  as  Fig.  14.  200  X. 
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Fig.  16. 


17^94.  Small  tumours  above  aims.  2.11.27. 


Fig.  17. 


17294. 

sebaceou.s 

8X. 


Section  tliroufi;li  tumour  lemoved  siirgicall.v. 
elands  and  the  (‘pidermis  as  it  merges  into 


Note  the  numerous 
the  ulcerating  part. 
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17296.  Pigmented 
head  and  neck. 


k'lG.  18. 


horn  tumour  with  metastases  in  the  lymphatic  glands  of 
Inset,  the  prescapular  gland  in  section  (from  drawing). 
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Fig.  19. 


1729(3.  Primary  liorn  tumour.  Vascular  zone  betiveen  necrotic  surface  and 
basal  cell  carcinoma  proper.  24  X. 


Fig.  20. 


1729C.  The  same.  Metastases  in  the  liver.  24 X. 
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Fig,  21. 


17297  Cancer  o£  vulva  in  advanced  stage.  Two  days  before  deatli. 

infested  with  fly  larvae. 
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I'lc.  ‘22. 


17297.  Tumour  alter  killinp;  ofi'  Hy  larvae;  note  contraction.  Seconclar.v 
inetastases  in  suprainamiuary,  sul)luiubar,  bronchial,  and  mediastinal  lyni[)batic 
glands,  kidneys,  heart,  lungs,  pancreas,  and  other  organs. 
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Fig.  23. 


17298.  Cancer  of  the  vulva.  Spinous-cell  carcinoma.  10.11.27. 


Fig.  24. 


17298.  Secondary  metasta.sis  in  the  supramainniary  lymphatic  gland.  Cancer 
cells  penetrating  the  glandular  tissue  like  roots.  (From  a drawing.)  170x. 
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Fig.  26. 


17299.  Basal  cell  carcinoma  of  the  ear. 


0.7.27.  (From  a drawing.) 
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Figs.  26  .and  27. 


17299.  The  same  on  2S.9.27.  Before  operation. 
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Fig.  28. 


17299.  The  same  goat  aitei'  o[)eratioii  and  recovery.  2.11.27. 


Fig.  29. 


17299.  Section  ot  tninonr.  Note  alteration  in  l)asal  hiyer  ol  epidermis  and 
pigmentation.  (l'’rom  a drawing.)  I70X. 
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Fig.  30. 


21957.  Cancer  of  anus  extending  toward.s  vulva.  Mixed  basal  and  spinous- 
cell carcinoma. 


Fig.  31. 


7256c.  Epidermis  going  over  to  pigmented  basal  cell  carcinoma.  Note  tlu- 
patcby  distribution  of  pigment  in  basal  layer.  oOX.  (From  drawing.) 
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7256c.  The  same.  Transition  from  epidermis  to  tumour  tissue.  Note 
pigmentation.  190X.  (From  drawing.) 


Fig  . 3'h 


7256ij.  C’lypt-like  and  tulmle  formation  l)y  rows  of  undifferentiated  ei)idermal 

cells.  21 X. 
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Fig.  34. 


7256a. 


Typical  structure  of  basal  cell  tumour  in  goats.  Note  unifjruiity. 
delicate  stroma,  and  jiatcliy  jiigmeutation.  24X. 
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Fig.  35. 


Basal  cell  carcinoma.  7256a.  To  show  the  transition  between  ^>ulerinis  ahore 
and  the  loose  tumour  tissue  in  centre  and  below.  _nux. 
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7256e. 


Fig.  36. 
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Fig.  37. 


7256d.  Basal  cell  carcinoma.  Early  stage.  Closely  jiacked  epithelial  cells  with 
large  round  nuclei.  Very  delicate  stroma.  200X. 
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Fig.  38. 


14770.  CUincer  of  amis.  Hasal  cell  carcinoma?  (From  a drawing.) 
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Fig.  39. 


14770.  The  same.  This  tumour  was  eaten  away  1>y  fly  laivae. 


Fig.  40. 


14770.  Tlio  same  animal  after  complete  healing  uj)  of  perineum. 
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Fig.  41. 


9983.  Papillomatous  growth.  Note  alternate  atrophy  and  hypertrophy  of 
epidermis.  Also  the  proliferation  of  basal  cells  in  the  large  sebaceous  glands 
beneath  epidermis.  8X. 


Fig.  42. 


14505.  Lacerated  wound  of  vulva  inflicted  by  horning  seven  months  before. 
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Fig.  43. 


14505.  The  same,  nineteen  month, s after  liorning  took  place.  No  tendency  to 
heal,  slight  swelling  and  superficial  excoriations  can  he  seen. 


Fig.  44. 


1-5690.  I’o  show  i)iginented  patches  of  perineal  skin. 
757 


SKIN  CANCER  OF  GOATS. 


Fui.  45. 


15690  Skin  of  perineum  stretched  out  to  show  pitted  appearance  in  glandular 
region  and  the  small  epidermal  excrescences  sometimes  seen. 


Fig.  46. 


Rabbit  No.  I 
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Rabbit  No.  II,. 
Fig.  48. 


Halibit  No.  Ill 
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Fig.  49. 


Rabbit  No.  IV. 
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Fig.  50. 


Ra})bit  No.  V. 

Flo'S.  46-50. — Hornifyiiig  papillomatous  growths  (f()IUcuIu-e}ii  Ihelioma) 
resulting  fio!u  painting  with  coal-tar.  Goats  painted  with  the  same  tai'  on  the 
same  chites  showed  no  Change  in  the  skin,  even  after  tar  ai)plicatious  during 
twelve  months  and  over. 
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Plants. 


•T.  I.  Qon  Fintlier  Investigations  into  txeeldikkoj)  {Trihu- 

Josis  ovis). 

•T.  I.  QriN  The  Toxic  Properties  of  Citnnnis  mi/riocaipi/s 

Xand.  and  Cucinuis  africauus,  Innn. 

J).  (t.  Stkyn Ilecent  Investigations  into  the  Toxicity  of  known 

and  nnknown  Poisonous  Plants  in  llie  Union 
of  Soutli  Af  rica. 
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15th  Annual  Report  of  the  Director  of  V eterinary  Services, 
Union  of  South  Africa.  October,  1929. 


Further  Investigations  into  Geeldikkop 
( Trihulosis  ovis ). 


l{y  J.  I.  Veterinary  Research  Officer,  ( fiiderstepoort. 


INTRODUCTION. 

As  nienfioned  l)efore  (//.  S.  Afr.  Yet.  Med.  Assoc.,  1928),  the  i)roblem 
of  Geeldikkoj)  in  small  stock  in  lar^e  areas  of  the  Cape  Province  and 
< )ran«'e  Free  State  is  still  a sei'ious  menace  to  stoc’kowners.  Althoiip“h 
the  actual  prevalence  of  the  disease  is  restricted  to  less  than  three 
months  of  the  year,  the  losses  during  that  time  may  be  enormous, 
not  only  due  to  actual  deaths,  but  to  fhe  suffering  and  loss  of  condi- 
tion and  wool  in  chronic  cases. 

Compared  with  the  past  season,  fhe  present  one  seems  to  be  mild, 
since,  although  the  disease  is  again  widespread,  fhe  number  of 
animals  affected  and  the  actual  deaths  recorded  are  much  below  those 
of  the  previous  season. 

Experiments  were  conducted  in  the  Rurghersdorp  District  on 
the  southern  bank  of  the  Orange  River,  Avhere  a fairly  severe  out- 
break had  occurred  on  the  farm  Elswald.  When  experiments  were 
started  in  the  middle  of  January,  Tribulus  terrestris  was  found 
growing  in  abundance  and  with  all  the  different  stages  of  growth 
present.  Merino  lambs  7-12  months  old  were  grazed  in  paddocks 
erected  on — 

(fl)  young  jireflowering  Tribulus; 

{h)  flowering  Tribulus ; 

(c)  late-fruiting  Tribulus. 

The  animals  were  only  allowed  the  Tribulus  and  nothing  else. 

True  geeldikkop  cases  made  their  appearance  simultaneously  on 
all  three  stages  of  growth,  and  in  approximately  ecjual  proj)ortions. 
The  first  cases  appeared  early  on  the  third  day,  while  by  the  sixth 
day,  of  the  nine  lambs  placed  in  the  different  experiments,  eight  had 
developed  dikkop.  Soon  after  these  cases  had  aj)peared  heavy  rains 
set  in  and  by  the  28rd  January  ai)proxiniately  four  inches  had  fallen. 
AVhen  a larger  number  of  lambs,  despatched  for  this  experiment  from 
the  western  Free  State,  were  now  j)]aced  in  tlie  various  exj)erimenf s, 
not  a single  case  of  geeldikkop  could  be  j)roduced,  although  they  were 
kept  only  on  Tribulus  for  eight  (lays. 

The  disease  had  undoubtedly  made  an  abrui)t  disa])p(‘arance 
between  the  22nd  and  the  2Gth  January. 

DRENCHING  EXPERIMENTS. 

])renching  exjjeriments  were  also  resoited  to,  in  which  tlie  juice 
expressed  from  the  whole  ])lant  in  the  green  late-fiuiting  stage  was 
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fniuul  to  cause  death  of  slieej)  within  one  to  two  hours.  The  juice 
troiu  2 11).  green  jjlaiit  ami  less  produced  no  effects,  while  that  from 
3 11).  and  more  caused  rapid  death.  No  symptoms  of  geeldikkop, 
however,  were  noticed;  as  a matter  of  fact,  animals  seemed  to  die 
without  showing  any  symptoms.  ()n  post-mortem  no  ])athological 
changes  were  noticeable  excej)!  that  the  whole  volume  of  blood  was 
changed  to  dark  brown  (diocolate  colour,  with  hardly  a tinge  of  red 
in  it. 

( )n  the  day  that  the  last  case  of  experimental  geeldikkop  had 
appeared,  a large  amount  of  the  late-fruiting  Tribulus  was  pulled  out 
and  made  into  hay,  being  dried  in  the  shade.  When  dried,  the  leaves 
and  fruits  were  shed  trom  the  stems.  Further  exj)eriments  with  the 
dry  leaves  and  fruit  were  conducted  at  Onderstepoort. 

( use  rl. — A Merino,  12  monfhs  old,  was  dosed  twice  daily  with 
A 11).  of  the  dry,  finely  i)owdered  Tribulus  hay  for  three  days  without 
any  marked  symptoms  excej)t  slight  tympanitis. 

Co.se  ]i . — A full-mouth  Merino  hamel  was  dosed  with  the  watery 
extract  i)iepared  l)y  soaking  650  grams  of  the  powdered  hay  in  three 
litres  of  water  overnight.  The  animal  died  suddenly  75  minutes  after 
dosing.  Xo  symptoms  were  noticed.  On  post-mortem  the  only 
change  noticeable  was  again  the  marked  discolouration  of  the  bloo(l, 
which  aj)peared  a dark,  chocolate  brown  and  tarry  in  nature.  The 
visible  mucous  membranes  were  likewise  of  a brown  colour. 

i'ase  C . — Merino  lamb,  12  months  old,  was  drenched  with  watery 
extract  prepared  trom  420  grams  dry  Tribulus  hay.  The  animal 
died  yo  minutes  afterwards.  Fifteen  minutes  before  death  the  first 
symptoms  were  noticeable.  The  animal  had  stoj)ped  feeding  and  was 
standing  (|uietly  with  the  head  held  in  a corner  of  the  stable. 
llesi)irations  were  slightly  shallower  and  faster  than  nornial.  ’When 
forced  to  move  the  animal  walked  with  a swaying  and  staggering 
gait  and  apj)eared  especially  weak  in  the  hind-ciuarters.  At  the  same 
time  there  was  a progressive  darkening  and  brown  discolouration  of 
the  conjunctiva.  About  five  minutes  before  death  the  animal  fell 
down  and  passed  into  a state  of  coma,  with  twitching  of  the  muscles 
of  the  hind  legs  accomj)anied  by  jerky  flexing  and  extending  of  the 
limbs.  The  cutaneous  reflexes  were  markedly  accentuated, 
llespiration  now  became  very  deep  and  much  slower  than  normal. 
"With  each  expiratory  movement  there  was  a prolonged  groan.  The 
nostrils  showed  marked  movement.  The  heart-beat,  which  at  first 
was  accelerated,  now  became  faint  and  slow.  Death  took  place  within 
15  minutes  after  the  first  symptoms  had  been  noticed. 

On  ])ost-mortem.,  no  macrosco])ic  changes  were  noticeable,  except 
for  the  extensive  dark  chocolate  brown  discolouration  of  the  blood, 
which  also  was  reflected  in  the  colour  of  the  lungs.  Spectroscopic 
examination  of  the  blood  in  weak  dilution  revealed  a fairly  distinct 
absorption  band  in  the  red  between  the  (’  and  I)  lines.  A drop  of 
ammonium  sul])hide  added  to  this  blood  dilution  immediately 
changed  it  to  a bright  red  colour,  showing  the  typical  hands  for 
oxyhaemoglobin.  All  evidence  thus  seems  to  point  to  a toxic 
principle  present  in  the  watery  extract  of  the  Tribulus  whicdi  causes 
rapid  transformation,  })erhaps  by  oxidation,  of  haemoglobin  into 
.some  chemical  com})ound  such  as  methaemoglobin,  in  which  case  the 
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respi ratoiy  tuiictioii  of  haenio<> lohiii  is  rapidly  decreased  or  lost. 
This  ualurally  must  lead  to  death,  from  asi)hyxia  or  oxygen  starva- 
tion. Tlie  process,  however,  seems  to  he  leversible,  since  rapid 
recovery  and  disappeaiance  of  the  brown  colour  is  often  noticed. 

Acpieous  extract  of  Trihulus  liay  when  added  in  small  amounts 
to  either  washed  suspensions  of  sheep’s  corpuscles  or  weak  dilutions  of 
haemoglobin,  caaises  the  ap])earanc,e  of  the  brown  colouration  within 
one  hour  and  with  ah.sorption  hands  the  same  as  th.at  pioduced  by 
the  j)oisoned  shee])’s  blood. 

Whether  this  toxic  principle  stands  in  any  relation  to  the 
aetiology  of  geeldikkop  is  as  yet  unknown.  It,  however,  seems 
possible  that  the  formation  in  the  cell  body  of  a compound  such  as 
met  haemog  lobin  may  render  some  of  the  cells  useless  for  furfher 
res])iratory  functions.  Such  cells  may  then  undergo  phagocytosis, 
and  through  transformation  of  the  pigment  give  rise  to  the  peculiar 
and  intense  yellow  discolouration  of  tissues  usually  seen  in  geel- 
dikkoj).  How  actually  the  oedema  is  caused  in  geeldikkop  is 
another  point  not  settled  at  the  moment.  It  still  seems  more  than 
likely  that  some  (dimatic  factor,  e.g.  j)hotosensitization,  plays  a role, 
seeing  that  the  oedema  is  strictly  localized  to  the  bare  and  expo.sed 
parts  of  file  head.  T^ltra-violet-ray  treatment  in  conjunction  with 
Trihulus  feeding  is  being  carried  out  at  the  moment  and  may  possibly 
throw  further  lighl  on  this  elusive  problem. 

Dr.  de  Kock,  who  has  examined  pathological  sections  from  geel- 
dikkoj)  ca.ses,  maintains  that  the  pigment  found  in  secfions  is  not 
typical  of  the  pigments  associated  with  abnormal  blood  destruction, 
nor  is  its  di.stribution  similar.  The  pathology  is  being  fully  studied 
and  a full  report  will  be  submitted  in  due  course. 

I here  wish  to  tender  my  thanks  to  Dr.  de  Kock  tor  help  and 
udvice  given  and  also  to  Mr.  I.  D.  Steyn,  “ Elswald,”  district 
Hurghersdori),  for  kind  help  given,  and  facilities  granted  while  con- 
ducting experiments  on  his  farm. 
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The  Toxic  Properties  of  Cucumis  myriocarpus 
Naud.,  and  Cucumis  africanus  Linn. 


]{y  J.  I.  (jlUX,  B.Y.Sc.,  Veterinary  llesearcli  Oftieer,  Onderstepoort. 


As  is  the  case  with  several  other  wild  u-rowino-  species  of  Cncvmis,  the 
two  si)ecies  Cucuinis  myriocarpus  and  Cucumis  africanvs  are  found 
widely  divstrihuted  throupdiout  South  Africa.  Both  these  species  are 
preen,  annual  herbaceous  plants  with  succulent  prostrate  stems.  The 
fruits  (p'ourds)  of  C.  myriocarpus  when  ripe  are  about  the  size  of 
.small  walnuts,  brownish  or  yellowish,  and  covered  with  soft  fleshy 
l)iickles.  In  the  case  of  C.  africanus,  the  pourds  are  much  larper, 
heinp-  about  the  size  of  a hen's  epp  and  of  a pale  lemon-yellow  colour. 
In  both  cases  the  internal  structure  of  the  fruit  is  the  same  as  that 
of  the  ordinaiy  cucumber,  the  juice  eniittinp  a stronp  cucumber 
odour.  The  preen  fruit  is  of  a sliphtly  bitter  taste,  which,  however, 
especially  with  C.  myriocarpus,  becomes  markedly  accentuated  as 
maturity  is  leacdied,  while  the  seeds  are  of  an  oily,  not  unpleasant, 
taste.  Both  species  may  be  found  prowinp  wild  in  the  open  veld, 
althouph  C.  myriocarpus  j)refers  cultivated  soil  ; for  example,  it  is 
frequently  found  prowinp  as  a weed  in  mealie  lands.  (For  detailed 
description  of  these  species,  see  Flora  Capcnsis,  Vol.  2,  ]>p.  494-49b.) 

Various  samples  of  the  fruit  of  C.  m yriocarpus  have  been  sub- 
mitted for  identification  and  report  as  to  their  toxicity,  as  stock- 
owners  suspect  it  to  be  the  cause  of  death  amonp  small  stock, 
especially  sheep  prazed  on  mealie  lands  durinp  the  winter  months. 
It  is  reported  that  durinp  that  time,  when  other  succulent  preen  food 
is  scarce,  sheep  may  be  seen  eatinp  these  “ bitter  apples  ” oi'  “ wild 
cucumbers,"  as  they  are  i)opularly  termed,  alonp  with  such  other 
juicy  fruits  as  that  of  the  wild  pooseberry  (Fhysalis  minima).  Death 
frequently  takes  ])lace  without  marked  syni])toms  and  with  the 
aetiolopy  left  unexplained.  Vaiious  experiments  have  accordinply 
been  conducted  with  the  fruit  of  C.  m yriocarpus  sent  in.  Oti  no 
occasion  weie  the  fruits  of  C.  africanus  submitted  and  thus  pi'e- 
sumably  not  siispected  to  be  toxic.  Fruits  of  this  s])ecies  weie  there- 
fore collected  locally  foi'  coni])arative  tests  with  C.  myriocarpus. 

I’EKDiNCi  Tests. 

As  the  well-nouiished  exi>erimental  animals  are  disimlintMl  to 
inpest  fairly  larpe  amounts  of  the  mateiial  within  short  iiittovals. 
drenchinp  of  ]uilped  fruit  by  means  of  the  stonnudi-t  nb(»  was  lesorted 
to.  The  material  drenched  consisted  either  of  the  fniit  juice  in  t lu‘ 
natural  state  oi'  the  dry  j)ulveiized  jnice  dissolved  in  water.  It  was 
soon  noticed  that  in  both  s])ecies  the  pi'een  fruits  w(M(‘  far  h>ss  toxic 
than  the  matuie  ones,  beinp  also  less  bitter. 
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In  the  case  of  C.  tiiijriocarpus,  the  following  amounts  proved  to 
be  the  approximate  minimal  lethal  dose  for  the  various  animals:  — 

(,«)  Guinea-pujs. — Juice  from  10-12  grams  fruit  killed  within 
six  to  nine  hours. 

(h)  Rahhits. — Juice  from  15-20  giams  fruit  killed  within 
about  nine  houis. 

{c)  Sheep. — Juice  from  1 kilogram  ripe  fruit  killed  in  about 
six  hours,  while  the  juice  from  2§  kilos  green  fruit  only 
produced  a mild  diarrhoea. 

(</)  Dogs. — The  juice  when  given  by  the  mouth  is  rapidly 
vomited,  although  severe  symptoins  of  haemorrhagic 
diarrhoea  may  persist  for  several  days. 

(c)  Horse  and  Bonne. — Four  kilograms  drenched  to  each  did 
not  prove  fatal. 

The  seeds  and  rinds  when  washed  tree  from  adhering  juicy 
material  proved  to  l>e  coni])letely  atoxic,  as  50  grams  of  each  dosed 
to  rabbits  had  no  effect. 

With  reference  to  (' . afncanus,  the  same  effects  Avere  produced 
on  guinea-pigs  and  rabbits,  except  that  the  juice  of  a])proxiniately 
twice  the  amount  of  ripe  fruit  Avas  needed  to  kill,  AAhereas  sheej). 
cattle,  and  horse  could  not  be  killed  even  though  several  kilograms 
Avere  gic'en. 

Extraction  of  Toxic  Principee(s). 

(a)  From  the  Natural  .Imee. — A highly  toxic  substance  can  be 
extracted  from  these  species  by  the  folloAving  process:  — 

A large  amount  of  organic  matter  is  precipitated  from  the  juice 
by  alternate  addition  of  basic  lead  acetate  and  filtration  until  no 
furthei  precipitation  occurs.  The  excess  of  lead  in  the  filtrate  is 
lenioA’ed  by  adding  an  aipieous  saturated  solution  of  sodium  carbonate 
and  again  filtering  until  all  the  lead  is  removed. 

The  (dear  filtrate  is  iioav  shaken  up  with  an  eijual  A’olume  of  ether 
in  a sejiarating  funnel.  This  is  repeated  tAvo  or  three  times  and  the 
etherial  portion  evajiorated  to  dryness.  The  residue  is  then  found 
to  consist  of  a Avhite  poAvdei , AA  hiidi  at  first  ajipears  crystalline, 
although,  on  (dose  examination,  it  is  seen  to  be  amorphous  and  Avitli 
a glassy  lu.stre.  This  Avhite  jioAvder  is  intensely  bitter  and  of  a 
liecular  bitter  odour.  In  this  state  it  is  only  sparingly  soluble  in 
AA'ater,  although  readily  so  in  alcohol,  ether,  chloroform,  and  acetone. 

( )n  heating  it  (dianges  to  a resinous  sticky  mass.  Attenpits  at  further 
purification  and  crystallization  have  so  far  been  unsuccessful.  It 
may,  hoAveA’er,  be  definitely  stated  that  this  poAvder  is  non-alkaloidal 
and  non-glucosidal  in  nature,  and  further  that  it  is  nitrogen-free. 
From  its  general  chararderistics  it  appears  to  be  either  a true  resin 
(one  or  more)  or  (dosely  asso(dated  Avith  a resin,  or,  thirdly,  that  it 
may  undergo  resinification  in  the  ])rocess  of  extraction.  On  an 
aA’eiage  the  ii])e  fruit  of  C.  ni grwcar/rus  is  found  to  yield  .04  pei 
cent,  ot  this  jioAvder,  Avhile  in  the  unripe  state  the  yield  is  much  less. 
In  the  case  of  C.  africanus  the  final  product  obtained  aiijiears  to  be 
identical  in  all  resjiecds  excejit  that  the  yield  is  only  one-third  to 
one-half  that  obtained  from  C.  in griocarpus.  Further,  Avhen  tested 
out  AA’eiydit  for  AA'eight,  the  jioAA'der  fi'om  C.  afncanus  is  as  toxic  as 
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that  trom  C.  mijrlocarpits,  while  the  vsyniptoms  and  lesions  produced 
are  identical.  The  a<ineons  residue  left  after  extraction  with  ether 
is  faintly  toxic  on  account  of  traces  of  the  poison  left  behind  in  the 
dissolved  ether. 

(I))  From  the  Drjj  Powdered  Juice. — The  same  powder  can  be 
obtained  from  the  dry  powdered  juice  when  treated  as  described 
above  for  the  fresh  juice.  Comparative  tests  carried  out  showed  that 
the  toxicity  was  fully  maintained  after  desiccation  of  the  juice. 

Ei'TECTs  of  Dosing. 

As  mentioned  before,  death  takes  place  suddenly  without 
(diaracteristic  symptoms  preceding’  it.  Accordino-  to  stockowners, 
sheep  which  in  the  eveninp-  appear  to  be  normally  healthy  are  found 
dead  the  next  mornin<>'.  On  openiuo-  the  carcase,  large  numbers  of 
the  undig'esed  seeds  are  found  in  the  gastro-intestinal  tract. 

When  dosed,  both  the  juice  and  the  powdered  extract  may  cause 
sudden  death,  especially  when  given  in  fairly  large  amounts.  With 
smaller  doses  a diarrhoea  of  varying  severify  is  noticed. 

Post-mortem  Lesions. — This  depends  on  the  dose  given.  AVith 
smaller  doses,  the  main  lesiims  are  found  in  the  gastro-intestinal 
tract.  All  the  blood-vessels  in  the  splanchnic  area  are  markedly 
injected  and  show  up  prominently.  There  is  a severe  hyperaemia  of 
the  gastro-intestinal  mucosa  which  may  in  some  cases  give  rise  to 
the  formation  of  a croujious  pseudoniend)rane  over  large  areas, 
accomjianied  by  haemorrhage  into  the  lumen  of  the  intestine.  As 
a rule,  however,  varying  amounts  of  what  ai)pears  to  be  whole 
coagulated  blood  plasma  may  be  found  in  the  pyloric  portion  of  the 
stonnndi  and  initial  portion  of  the  small  intestines.  In  such  cases 
the  blood  is  markedly  concentrated  and  cyanotic  in  appearance. 
\\  here  large  doses  are  given,  the  animal  usually  dies  as  the  result  of 
an  acute  pulmonary  oedema,  the  gastro-intestinal  lesions  being  less 
marked. 


He.sui.t.s  of  Injection  of  ('ucrsiis  Extkact. 

The  result  of  the  injection  of  the  j)owdered  extract  is  perhaps 
the  most  interesting  and  the  most  significant  ])henomenon  to  be 
recorded.  Due  to  its  low  solubility  in  water,  the  ])owder  is  usually 
injected  in  weak  (5-10  per  cent.)  alcoholic  solution.  With  the 
exce])tion  of  the  horse  which  could  not  be  killed  by  injection,  all  the 
s])ecies  of  animals  used,  itroved  highly  susceptible  to  the  poison.  AA^ith 
amounts  higher  than  the  minimal  lethal  dose  death  regularly  look 
place  in  from  one  to  two  hours.  Eollowing  inti'avenous  injeciion, 
animals  usually  died  slighlly  sooner  than  from  the  subcutaneous 
injection  although  the  i^ecpiired  dose  is  the  same.  Tims  doses  from 
.005  to  .01  gram  are  regularly  fatal  to  guinea-])igs  and  rabbits,  while 
dogs  and  sheej)  are  killed  with  amounts  from  .05  to  .1  gnim  and 
bovines  with  .75  gram.  AVith  daily  intravenous  injection  of  sub- 
lethal  doses  no  visible  effect  is  produced  even  after  a week.  vSid)- 
cuaneous  injections,  however,  even  with  minute  (juantities,  cause 
widesi)iead  and  very  severe  oedeniatous  swellings  of  (he  neighbouring 
jiarts.  The  swelling  is  not  accompanied  by  fever,  nor  is  it  unduly 
hot  to  the  tomli.  Fuit hermore,  the  overlying  skin  is  not  markedly 
changed  in  colour,  i.e.  there  is  no  maiked  nulness  oi-  signs  of 
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intlammatiou.  Uii  the  contrary,  the  skin  appears  pale  and  lifeless. 
On  incision  into  the  swelling,  the  skin  and  subcutaneous  and  even 
intermuscular  tissues  are  seen  to  be  markedly  thickened  and 
infiltrated  with  a clear  homogeneous  viscid  fluid,  which  rapidly 
coagulates  on  exposure.  The  swelling  subsides  gradually  and  healing 
IS  very  slow,  the  skin  and  subcutaneous  tissues  being  left  in  a 
thickened  fibrous  state.  With  lethal  doses,  on  the  other  hand, 
whether  injected  subcutaneously  or  intravenously,  a fulminating 
effect  is  produced.  No  characteristic  symptoms  are  noticeable  except 
a progressive  cyanosis  of  the  visible  mucous  membranes  shortly 
before  death,  when  signs  of  respiratory  distress  also  become  evident. 
Gurgling  sounds  may  be  heard  over  the  thoracic  region.  At  the 
jnoment  of  death  copious  amounts  of  clear  white  froth  are  forcibly 
extruded  through  the  nostrils  and  even  through  the  mouth.  This 
again  coagulates  rapidly.  In  the  case  of  dogs  this  expulsion  of  froth 
is  frequently  absent,  while  in  the  other  s])ecies  it  is  a practically 
constant  feature.  Dogs  may,  however,  show  marked  dianlioea  and 
vomiting  soon  after  injection. 

Post-mortem  Lesions. — The  blood  again  is  markedly  concentrated, 
cyanotic,  and  slow  in  coagulating. 

The  lungs  are  fully  dilated,  with  the  pleura  glistening  and  moist 
with  a varying  degree  of  hydrothorax  present.  The  lungs  are  of  a 
dark  purple-red  ai)pearance.  On  section  a copious  amount  of  white 
froth  and  clear  licjuid  resembling  blood  plasma  issues  forth  from  all 
bronchi  and  bronchioles,  the  paremdiyma  appearing  saturated  with 
liquid. 

Ap])arently  the  liquid  is  held  under  high  pressure,  gauging  from 
the  rate  that  it  flows  off  from  a cut  surface.  The  lilood  in  the 
pulmonary  vessels  is  thick,  tarry,  and  markedly  cyanotic.  The 
vessels  themselves  (even  the  larger  ones)  are  surrounded  by  a broad 
;4one  of  clear  watery  material  which  coagulates  rapidly  on  exposure. 

The  heart  usuallv  stops  in  diastole  and  is  filled  with  dark-blue 
venous  blood.  Subendocardial  haemorrhage  in  the  left  ventricle  is 
of  frequent  occurrence.  Ilydropericard  may  be  marked,  especially  in 
rabbits  and  dogs,  f'ongestion  of  the  liver  and  kidneys  is  constantly 
noticed.  The  gastro-intestinal  tract  may  be  normal  except  for 
injection  of  the  mesenteric  vessels.  In  dogs  there  may  be  marked 
hyi)eraemia  of  the  mucosa  of  the  small  intestines.  In  cattle  and  sheep 
the  post-mortem  findings  (dosely  simulate  those  of  severe  cases  t)f 
heartwater.  In  cattle,  especially,  the  interlobular  septa  of  the  lungs 
are  markedly  infiltrated  and  thickened. 

In  rabbits  it  has  beeTi  determined  that  at  least  half  of  the  total 
blood  plasma  may  in  this  way  escape  from  the  circulation  into  the 
lung  parenchyma  and  air-]iassages. 

The  following  data  will  serve  to  illustrate  the  suddenness  and 
the  severity  of  the  oedema. 

Case  A. — Heifer,  one  year  old. 

Determinations  made  on  samples  of  normal  blood:  — 

Viscosity,  *3.2. 

Percentage  volume  red  corpuscles,  20  per  cent. 

Red  count,  3. *'30  millions. 
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Powdered  extract  pre]>ared  troiii  675  grams  green  fruit,  i.e.  well 
below  the  M.L.l).  for  cattle,  was  injected  snbcntaneonsly  behind  the 
shoulder. 

Twenty-four  hours  afterwards  a tremendous  swelling  had 
developed  of  the  foieleg  and  surrounding  parts.  The  animal  was 
very  lame  on  that  leg. 

Plood  determinations  then  gave  the  following  results;  — 

Viscosity,  3.95. 

l*ercentage  volume  red  corpuscle,  32.5  per  cent. 

Ped  count,  7.92  millions. 

Th  is  showed  that  there  was  a definite  concentration  of  the  blood, 
through  loss  of  liquid. 

A few  minutes  after  this  determination  had  been  made  .4  gram 
of  the  white  powdered  extract  was  injected  intrajugularly.  The 
animal  died  within  50  minutes  after  injection.  The  blood  now  gave 
the  following  values:  — 

A'iscosity,  6.6. 

Percentage  volume  red  corpuscles,  55  per  cent. 

Ped  count,  12.2  millions. 

In  this  state  the  blood  could  hardly  flow  through  a fair-sized 
hypodermic  needle.  Large  amounts  of  clear  fluid  and  froth  appeared 
at  the  nostrils,  and  a severe  pnlmonary  oedema  was  noticeable. 

Case  B. — Merino  sheep,  fullgrown. 

The  following  normal  blood  values  were  obtained:  — 

Viscosity,  3.4. 

Percentage  Volume  red  corpuscles,  29  per  cent. 

The  animal  was  then  injected  intrajugularly  .1  gram  Cucuniis 
powder.  The  animal  suddenly  died  60  minntes  afterwards  with  froth 
flowing  from  the  nostrils.  Blood  collected  at  the  moment  of  death 
gave  the  following  figures  : — 

Viscosify,  9.4. 

Percentage  volume  red  coi'iniscles,  70  per  cent.,  i.e.  more  than 
twice  the  concentration  of  the  normal  blood. 

Case  C. — Merino  sheep,  adult. 

Normal  blood  values  were:  — 

A’iscosity,  2.9. 

Percentage  volume  red  corpuscles,  28  per  cent. 

.05  gram  ])owdered  extract  was  injected  intrajugularly  and  blood 
determinations  made  every  hour  afterwards.  There  was  no  marked 
deviation  from  the  normal.  After  24  liours  another  injecfion  of  .05 
gram  was  given.  Tlie  sheep  died  within  five  Innus  witli  tlie  blood 
values  as  follows:  — 

A'iscosity,  8. 

Percentage  volume  red  corpuscles,  63  i)cr  cent. 

There  was  a fair  amount  of  frotli  fiom  the  nostrils.  On  i)ost- 
mortem  there  was  a definite  ])ulmonary  oedema,  altliougli  tlie  most 
marked  finding  was  a severe  hydrothorax  of  1,200  c.c. 
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In  seveinl  cases  where  lethal  amounts  were  injected  in  one  dose 
the  blood  values  were  studied  at  short  intervals.  In  all  cases  it  was 
found  that  the  normal  values  were  maintained  until  within  a few 
minutes  before  death,  when  a sharp  and  sudden  rise  would  be  seen. 
In  none  of  the  numerous  cases  produced  were  there  any  signs  of 
haemolysis,  nor  was  a single  red  cell  found  in  the  oedema  fluid. 
Microscopic  examination  of  sections  from  the  lungs  revealed  large 
numbers  of  red  cells  in  the  smaller  pulmonary  vessels  and  marked 
oedema  in  the  alveoli  and  perivascular  tissues.  No  histological 
changes  were  noticeable  in  the  blood-vessels  themselves. 

l^IIYSIOEOGICAL  AcTTON  ON  IsOEATEI)  ORGANS  AND  TiSSUES. 

On  the  isolated  heart  of  rabbits  perfused  with  oxygenated 
llinger-Locke  solution  to  whiidi  small  amounts  of  the  powder  had 
been  added,  no  marked  cardiac  disturbance  was  produced.  The  rate 
as  well  as  the  excursions  may  show  a decline,  although  the  heart 
kei)t  on  beating  for  hours.  Similarly  no  effects  were  j)roduced  on  the 
utenis  of  a labbit  or  a piece  of  small  intestine  suspended  in  normal 
saline,  even  when  fairly  large  quantities  of  the  powder  were  added. 
The  irritability  of  frog’s  muscle  and  nerve  was  in  no  way  found  to 
be  changed  from  the  normal. 

vSuMMARY  AND  DlSCCSSTON. 

The  two  s])ecies  C.  mijriocar/ws  and  C.  afiicaiius  were  tested 
out  on  animals  and  found  to  be  definitely  toxic.  This  was  especially 
found  to  be  the  case  when  ripe  fruits  were  used.  The  toxic;  principle(s) 
are  stable,  as  the  jioisonous  juice  could  be  desiccated  and  even  boiled 
foi’  long  peiiods  without  destroying  the  toxic  effect.  When  dosed 
to  animals,  the  juice  when  given  in  sufficient  amount  is  rapidly  fatal, 
although  the  symptoms  and  fiecpiently  the  post-mortem  findings  are 
not  very  striking. 

A highly  toxic  substance  could  be  extracted  from  both  species 
as  described  before.  Except  for  the  yield,  which  in  C.  africanus  is 
much  less  than  in  C.  m iji  iocarpii.s , the  two  substances  appear  identical 
in  all  res])ects.  The  poison  is  definitely  non-alkaloidal  and  non- 
glucosidal  and  probably  of  a resinous  nature.  On  injection  it  is 
rapidly  fatal,  death  coinciding  with  a very  severe  pulmonary  oedema. 
From  the  nature  of  its  action,  it  is  indeed  very  difficult  to  arrive  at 
a definite  and  clear  undei'standing  of  the  different  factors  involved. 
Clinically  as  well  as  pathologically,  no  clue  can  be  found  to  explain 
the  various  points.  It  would,  however,  appear  that  the  poison  is  very 
readily  taken  uj)  by  the  blood-stream  even  following  subcutaneous 
injection,  and,  with  the  venous  blood,  ]>assed  through  the  heart  into 
the  pulmonary  circulation.  In  the  lungs  with  a multitude  of  minute 
blood-vessels,  the  walls  of  whiidi  consist  of  a single  layer  of  delicate 
endothelial  cells,  gross  injury  is  effected,  the  jioison  apparently  acting 
in  a direct  way  on  the  endothelial  lining. 

This  assumption,  it  correct,  would  imply  some  physico-chemical 
distui'bance  in  the  cell  bod_\  rather  than  some  mor])hological  change. 
Thus  in  no  case  was  ])ulmonary  haemorrhage  noticeable,  i.e.  actual 
tearing  of  blood-vessels  can  be  excduded,  and  yet  the  insult  offered 
to  the  minute  vessel  wall  must  be  very  significant  when  large  amounts 
of  apparently  whole  i)lasma  and  containing  such  large  protein 
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molefules  as  those  of  fibi’iiio<>'eu,  are  capahle  of  beiii«'  forced  throuo-li 
the  vessel  walls.  There  seems  to  lie  little  doubt  that  this  is  a case 
of  a primary  jnilmoiiary  oedema,  since  the  heart-beat  remains  normal 
until  shortly  before  death,  when  asphyxial  conditions  set  in.  The 
])ossibility  of  vasomotoi’  distui’bances  accountino-  for  the  oedema  seems 
lemote.  Blood-])ressure  tracing's  obtained  from  decerebrate  dog's  and 
rabbits  show  jiractically  no  deviation  after  intravenous  injection  of 
extracts.  In  such  carcases  the  respiration  and  heart-beat  come  to  an 
end  from  the  same  cause,  i.e.  the  marked  pulmonary  oedema.  When 
this  apjiears  there  is  a marked  fall  in  the  general  blood-pressure,  but 
not  until  this  moment. 

With  small  animals  as  much  as  half  the  plasma  may  be  lost  in 
this  way.  while  in  sheej)  a concentration  of  the  red  corpuscles  from  a 
normal  of  + 25  jier  cent,  to  75-80  ]ier  cent,  is  frequently  noticed. 

Death  thus  appears  to  result  from  a rapid  filling  of  all  the 
bromdii,  bronchioles,  and  alveoli  with  ])lasma,  so  interfering  with 
res])iration.  At  the  same  time  the  marked  concentration  of  the  blood 
and  the  imperfect  oxygenation  must  necessarily  cause  grave  injury 
to  vital  tissues  and  organs  smdi  as  the  brain  and  heart. 

The  poison,  thei'efore,  appears  to  exert  a marked  injuiious 
influeiice  on  the  endothelial  lining  of  minute  vessel  walls,  so  causing 
a sudden  and  marked  increase  in  permeability. 

r wish  to  record  my  thanks  and  a]q)reciation  to  my  colleague. 
Dr.  (f.  de  Kock,  for  examining  the  pathological  sections;  to  Mr.  A. 
O.  D.  Mogg,  Ecologist  in  the  Division  of  Botany,  for  identifying  and 
submitting  species  of  ('jiriiinis:  to  Mr.  M.  Carlisle  for  capable 
assistance  rendered  especially  with  the  physiological  ex])eriments ; and 
to  several  farmers  who  have  su])plied  information  and  submitted 
material . 
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Recent  Investigations  into  the  Toxicity  of 
known  and  unknown  Poisonous  Plants  in 
the  Union  of  South  Africa. 


By  D.  G.  8TEYIV,  K.Sc.,  Dr. Med. Vet. ^ Veterinary  Research 
(Jtticer,  Uiiderstepoort. 


It  is  pro])osed  to  record  tlie  above  information  in  the  alphabetical 
order  of  the  names  of  the  plant  families.  The  procedure  adopted  in 
tlievse  investigations  was,  at  first,  to  attempt  feeding-experiments 
in  which  the  plant  under  investigation  was  presented  to  the  experi- 
mental aniniais  either  as  siich,  or  minced  and  mixed  with  forage, 
bran,  bread,  or  mealie  meal.  In  most  cases  this  method  was  a faihue, 
as  practically  all  the  animals,  being  accustomed  to  the  laboratory 
foodstuffs,  refused  to  take  the  plants  unknown  to  them;  consequently 
a lot  of  time  was  wasted.  Drenching  by  means  of  a stomach-tube  is 
now  employed,  as  this  method  of  experimenting  with  poisonous  ])lants 
furnislies  the  most  reliable  and  accurate  information,  although  tor 
different  reasons  it  is  not  always  practicable. 

The  following  conditions  may  give  rise  to  plant  poisoning  in 
animals  grazing  under  natural  conditions:  — 

{a)  Under  drought  conditions,  the  animals,  in  the  absence 
of  edible  vegetation,  are  forced  to  feed  on  poisonous 
plants.  Typical  examples  are  the  “ vermeerbossies  ” 
{Geigeria  species)  and  “ duwweltjie  ” {Tribujus 
terrestris). 

(b)  It  very  often  happens  that  there  is  an  intense  intergrowth 
between  the  normal  veld  vegetation  and  ]K>isoiious  plants, 
so  tliat  the  animals  are  \inable  to  avoid  the  ingestion  of  the 
latter  plants  and  accidental  poisoning  occurs.  Striking 
examples  of  this  intergrowtli  may  be  seen  in  the  “ ver- 
meerbossie  ” areas. 

(c)  Plant  poisoning  very  often  occurs  in  transi)ort  animals, 

as  these  hungry  animals,  wlien  outspanned,  jjartake 
greedily  of  ])ractical]y  any  i)lant. 

(d)  Imporfed  animals,  or  animals  moved  from  one  envii’on- 
ment  fo  tlie  other,  m.eet  with  i)oisonous  j)lants  unknown  to 
them,  xlcclimatization,  therefore,  not  only  ini])lies  the 
immunization  of  animals  against  infectious  diseases,  but 
also  a develo])ment  of  a sense  of  disci  iminat  ing  between 
edible  and  poisonous  plants. 


lOXICITY  OF  I'OISONOUS  PLANTS  IN  SOUTH  AFRICA. 


(e)  Accidental  poisouing  may  take  place  when  hay  contains 
poisonous  plants.  In  the  past  this  has  very  often  been  the 
case  with  Chiukerinchee  and  Crotalaria  poisoning  in 
horses. 

if)  It  is  a well-known  fact  that  aphosphorosis  causes  a craving 

for  material  which  animals,  under  normal  circumstances, 
will  not  ingest.  This  condition  may  also  prompt  animals 
to  partake  of  poisonous  plants. 

ig)  In  the  ITnited  States  of  xlmerica,  the  opinion  is  held  that 
certain  animals  acquire  a craving  for  poisonous  plants,  and 
this  is  then  copied  by  others.  These  conditions  may  fur- 
nish one  explanation  tor  the  sudden  outbreaks  of  plant 
poisoning  on  farms  on  which  such  outbreaks  have  been 
unknown. 


APOCYNACEAE. 
yEUlUM  OLEAMJER,  Linn. 

Synonyms. — Ceylon  rose,  oleander. 

This  ])lant  is  a native  of  the  Levant,  and  is  cultivated  as  an 
ornamental  tree  in  South  Africa.  In  America  the  leaves  were 
proved  toxic. 

(Jiigin. — J.  J.  Edgar,  Goodwill,  Uitenhage. 

It  proved  to  he  toxic  to  rabbits,  the  M.L.l).  of  the  dried  leaves 
and  dowers  per  kilogram  body  weiglit  being  dve  grams. 

Sympfo/iis. — Within  ten  minutes  after  dosage  the  rabbits  showed 
restlessness,  laboured  breathing,  and  an  extremely  accelerated  x>^iise, 
which  later  on  became  imperceptible.  Death  occurred  within  three- 
quarters  of  an  hour  after  dosage.  The  plant  has  a digitalis-like 
action  and  death  is  caused  through  heart  failure. 

Eost-mortem  Appearances. — Marked  cyanosis,  hydroperitoneum, 
pronounced  hyperaemia  of  the  lungs  and  liver. 


APALIOCEAE. 

CUSSOEIA  Sine  AT  A,  Thunb. 

Synonyms. — Kie])ersol,  sambreelboom,  cabbage-tree,  nooisbooni. 
Origin. — Government  Veterinary  ( Ifdcer,  Graham.stown. 

A sheej)  was  drenched  with  200  grams  of  the  above  leaves  without 
any  deleterious  effects. 


AMAPYLLIDAf'EAE. 

VATJJiTA  PFREr^REA  Herb. 

Synonyms. — Derglelie,  George  lily,  Knysna  lily. 

(Origin. — Hall  and  Sons,  Ltd.,  P.().  Tomango,  Transvaal. 
History. — There  are  no  previous  records  as  regards  the  toxicity 
of  this  ])lant. 
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'I'lie  above  owners  lost  a munher  of  calves  which  had  partaken 
of  the  bulbs  of  this  i)lant,  which  had  been  du^'  out  of  a land  and 
Ihiown  over  the  fence. 

To, fie  Priiicipleis). — The  toxin  is  alcohol  and  water  soluble, 
and  is  only  l>artially  destroyed  by  ten  minutes’  hoilin<>'.  The  toxicity 
had  not  deci'eased  to  the  slightest  extent  after  ten  months’  storage. 
Various  attempts  to  isolate  the  toxin  met  with  no  success. 

S/iiii/)foms. — Ifabbits,  dogs,  and  sheep  were  drenched  with  the 
bulbs,  and  guinea-pigs  were  injected  with  extracts  prepared  from  the 
bulbs. 

Dogs  drenched  with  100  grams  of  bulb,  vomited  within  five 
minutes,  remained  ajiathetic  for  a day  or  two,  but  ultimately 
recovered.  The  symptoms  in  sheep  and  rabbits  were  those  of  an 
irritant  poison.  The  M.L.I).  for  sheep  is  approximately  150  grams, 
and  for  rabbits  about  20  grams. 

The  symiitoms  api>ear  four  to  six  hours  after  dosage.  There 
is  a pronounced  diarrhoea,  whicli  sets  in  about  eight  hours  after- 
dosage,  and  a conseciuent  geneial  weakness.  The  respiration  is 
laboured  and  the  pulse  exceedingly  accelerated.  The  alfected  animals 
die  in  a state  of  complete  exhaustion  from  fifteen  hours  to  a tew  days 
after  dosage. 

Tost-iiiorfei)i  Appearances. — Marked  general  cyanosis,  stasis  in 
the  subcutaneous  blood-vessels,  the  blood  is  partly  coagulated,  very 
dark  red  in  colour  and  tarry  consistence,  haemorrhagic  swelling  of 
the  bronchial  and  mediastinal  lymjih  glands,  numerous  siibepicardial 
and  subendocardial  haemorrhages,  marked  hyperaemia  and  slight 
oedema  of  the  lungs,  marked  hyperaemia  and  degeneration  of  the 
liver,  marked  acute  catarrhal  gastro-enteritis  with  haemorrhages. 

PatholopicaJ  Anatomical  iJiaf/nosis. 

Liver:  Extensive  tatty  changes,  more  marked  round  periphery 
of  lobulus. 

Kidnep  : Pronounced  hyperaemia  and  tatty  degeneration  of  some 
tubules. 

Mpocard : Extensive  uniform  fatty  degeneration. 

Lymph  Glands:  Acute  haemorrhagic  lymphadenitis. 

XEIUAE  SPECIES  pRomvBr.Y  yV.  MARGIE  AT  A. 

Orirjin. — P.  L.  le  Poux,  Pokkraal,  P.O.  Rawsonville,  'Worcester. 

History. — There  are  no  previous  records  of  its  toxicity. 

Symptoms. — The  seeds,  which  bear  a marked  resemblance  to 
those  of  the  pomegranate,  and  the  bulbs  were  tested  on  sheej)  and 
rabbits,  and  were  found  to  be  extremely  jjoisonous.  In  rabbits 
50  grams  of  the  bulb  caused  symptonis  to  start  within  three  minutes 
after  dosage.  The  animals  showed  marked  rest lessm'ss,  pronounced 
dys])iioea,  and  an  accelerated  ])ulse.  After  a few  minutes,  signs  of 
paralysis  ai)])eared,  the  animals  i>eing  unable  to  keej)  the  head  up. 
Eurtherniore,  the  pulse  became  imperce|)tible,  the  animals  dying  with- 
in twelve  minutes  after  dosage  under  syinptoms  of  as])hyxia.  These 
sym])toms  and  the  post-mortem  ap])earances  seem  to  point  to  an  acute 
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heart  poison.  26  grams  of  bulbs  caused  a marked  diarrhoea,  in 
addition  to  the  above  symptoms,  the  animals  dying  in  a state  of  com- 
plete jjaralysis  within  twenty-four  hours  after  dosage. 

Sheep  dosed  with  200  grams  of  Inilbs  showed  the  same  train 
of  symptoms.  The  ripe  seeds  i)roved  to  be  about  half  as  toxic  as 
the  bulbs. 

I^ost-murtem  Appearances. — Marked  general  cyanosis,  pro- 
nounced dilation  of  the  heart,  both  ventricles  being  distended  with 
coagulated  blood  masses;  and  marked  hyperaemia  of  the  lungs.  In 
the  more  protracted  cases  there  was  an  acute  haemorrhagic  gastritis. 

CUIA  L M SPECIES,  probably  C.  LOIS GIE OLIXJ M Thunb. 

Spnoni/ms. — Seeroogblom,  Oranje  Eivier  lelie. 

Origin. — C.  W.  du  Toit,  Slangfonteiu,  Heidelberg,  Transvaal. 

Two  rabbits,  drenched  with  10  and  GO  grams  of  bulbs  and  leaves 
respectively,  showed  no  symptoms  of  illness. 


CACTACEAE. 

nPUXTlA  DECUMAXA,  var.  SPINOSA. 

Sgnonjjnis. — Turksvy,  prickly  pear. 

History. — Miss  K.  Jacobs,  Platberg,  Content  Bail,  via  Kimber- 
ley, forwarded  ten  muscovi  ducks  to  ( )nderstei)Oort  on  the  27/9/27 
suffering  from  lameness.  She  had  been  mixing  cut-up  prickly-pear 
leaves  with  the  food  of  these  birds,  and  suspected  these  leaves  to  be 
the  cause  of  the  trouble. 

Feeding-experiments  with  prickly  pear  growing  at  ( fnderstepoort 
were  conducted  with  four  muscovi  ducks.  As  these  birds  refused 
to  take  the  minced  leaves,  either  as  such  or  mixed  with  other  food- 
stuff's, they  had  to  be  forced-fed.  Each  of  them  received  480  grams 
during  a period  of  twelve  days  at  the  rate  of  40  grams  daily.  No 
symptoms  developed  up  to  two  months  after  the  discontinuation  of 
the  experiment. 

CAESALPINEAE. 

EJ.EPHAATOHRHllA  BURCHELLl,  Benth. 

Synonyms. — Elandsboontjie,  looiersbossie. 

History. — This  is  the  first  toxic  record  of  this  plant.  The  beans 
were  forwarded  liy  Dr.  Philliiis,  of  the  Division  of  Botany,  Pretoria, 
with  the  remark  that  they  are  suspected  of  having  caused  death  in  a 
native. 

To.ric  P rind  pie . — The  beans  contain  a strong  irritating  principle. 
When  chewed,  they  first  have  a sweetish  taste  and  then  cause  feeling 
of  burning.  The  toxin(s)  is  soluble  in  water  and  insoluble  in 
absolute  alcohol  and  ether.  On  extracting  tlie  ground  beans  with 
ether,  a non-toxic,  thick,  yellowish,  tasteless  oil  is  obtained.  These 
beans  contain  10  per  cent,  by  weight  of  tliis  oil.  After  tlie  clarifi- 
cation of  the  aqueous  extract  with  basic  lead  acetate,  removing  the 
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lead  willi  a saturated  solutiou  of  sodium  carbonate,  and  evaporating 
llie  filtrate,  a tliick,  liglit  l)ro\vn,  resinous  substance  is  obtained, 
whicli  proved  to  be  very  toxic  to  guinea-pigs  wlien  injected  sub- 
cutaneously. 

Sijmpfoms. — 0.75  gram  equivalent  of  the  aqueous  extract  of  the 
beaus  injected  subcutaneously  into  guinea-j)igs  caused  extensive 
necrosis  of  the  subcutaneous  tissues  at  the  ])oint  of  injection,  in), 
addition  to  an  acute  catarrhal  gastro-enteritis  and  oedema  of  the 
lungs.  The  iNI.Jj.l).  for  rabbits  i>er  os  varied  from  5 to  7^  grams 
per  kilogram  body  weight.  These  animals  showed  marked  apathy, 
inai)])etence,  and  a pi'ofuse  foetid  diarrhoea,  dying  within  twenty-four 
hours  after  dosage  in  a state  of  comj)lete  exhaustion. 

In  sheep  250  grams  caused  death  under  symi)toms  of  complete 
exhaustion,  within  twenty-four  liours,  after  having  shown  ai)athy, 
general  weakness,  an  accelerated  pulse  and  respiration,  marked 
abdominal  i)ain,  and  diarrhoea. 

Po.st-morfciN  Appcdi  tmccs. — A pronounced  acute  catarrhal 
gastro-enteritis  witli  numerous  haemorrhages  in  the  gastric  and 
intestinal  mucosa;  marked  degeneration  of  the  liver. 

CAIMCAC'EAE. 

C A RICA  RARAYA. 

Spii on  ij in.  — Pa wp a w . 

Hi-stoiij. — The  following  is  an  extract  from  an  answer  to  query 
No.  9580,  which  a])peared  in  the  Farmers'  WeelJji  of  the  4th  July, 
1928: — “ AVell,  if  you  take  two  or  three  ])awj)aw  leaves,  stems  as 
well,  and  mince  them  through  a mincing  machine,  or  cliaft-cutter, 
very  fine,  and  mix  it  witli  a little  bran,  and  give  it  to  your  horse 
after  starving  it  for  a day,  you  will  find  that  it  pas.ses  all  the  hots 
in  a few  hours.  If  you  like,  you  can  repeat  the  dose  in  a couple  of 
days’  time.” 

Before  experimenting-  on  horses,  it  was  ascertained  whether  the 
leaves  have  no  toxic  properties.  For  this  purpose  each  of  two  rabbits 
was  drenched  with  a 1(H)  grams  of  the  leaA-es.  Both  animals 
remained  healthy.  Four  horses  were  then  treated  as  prescribed  in 
the  above  letter,  three  receiving  250  grams  of  the  pawpaw  leaves  (3 
leaves),  and  the  remaining  one  400  grams  (5  leaves).  None  of  these 
horses  passed  any  hots  in  the  course  of  the  week  following  the  treat- 
ment. It  was  decided  to  kill  one  of  the  horses  for  post-mortem 
purposes,  but  owing  to  a misunderstanding  during  my  absence  from 
Ondei'stepoort,  this  decision  was  not  executed.  There  is,  however, 
no  doubt  that  these  horses  were  infected  with  hots,  as  amongst  the 
many  hundreds  of  horses  which  have  been  jiost-mortemed  at  ()nderste- 
poort,  none  were  found  to  be  bot-free. 


CHENOPODIACEAE. 

SALSOL.\  KALI,  Meykk. 

Synoni/rns. — Russian  thistle,  saltwoil,  tumble-weed. 
Orifjin. — Mr.  Bouwer,  Mayfield,  Albany. 
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Histaiij. — This  ])lant  was  suspected  of  liaviiig  caused  deaths 
amongst  cows  which  were  fed  on  lucerne  mixed  with  saltwort.  The 
sharp  spines  may  jiierce  the  skin  and  form  festering  sores. 

The  only  material  availahle  was  -lOO  grams  of  the  half-dried 
plant  in  the  tlowenng  stage,  and  a sheep  drenclied  with  this  quantity 
showed  no  symptoms  of  ill-health. 

SUAE  DA  FRUTICOSA,  Forsk. 

Synon yin . — Inkhos. 

Oi-iyin. — .J.  van  Zyl,  Vanzylsdamme,  Ladismith,  C.P. 

The  quantity  was  too  small  to  allow  of  any  drenching  experiments 
being  carried  out.  Farmers  maintain  that  sheep  not  accustomed  to 
this  ])lant  will  partake  of  it.  ft  is  said  to  produce  a persistent  black 
diarrlioea  and  death. 


COMPOSITAE. 

DIMORPHOTHECA  C ALEE  DU  LACE  A,  Harv. 

Synonym . — X a m a q u a 1 a n d daisy. 

Origin. — (farden  at  ( inderstepoort  Students’  Hostel. 

Drenching  expeiiments  with  sheej)  were  carried  out  both  with 
the  ])re-flowering  and  flowering  stage  of  the  above  plant.  These 
animals  received  quantities  up  to  500  grams  in  a single  dose,  without 
any  deleterious  effects.  The  picrate  pajier  test,  however,  revealed  the 
presence  of  a fair  amount  of  hydrocyanic  acid  in  all  parts  of  the  plant 
at  all  times  of  the  day. 

DIMORVHOTHECA  SRECTABILIS. 

Synonym . — Bietou. 

(h‘igin. — ( )ld  niealie  lands  at  Davel  and  near  ( )lifantsfontein 
Station,  on  the  Pretoria-J ohanuesburg  line. 

To.ricify. — Drencliing  experiments  showed  that  this  plant  is 
equally  toxic  in  its  difterent  stages  of  development,  and  tliat  there 
is  no  decrease  in  its  toxicity  whether  sun  or  air  dried.  It  was  also 
ascertained  that  the  j)lant  was  equally  toxic  at  all  times  of  the  day. 
25  grams  of  the  freshly  picked  jilant  had  no  effect  on  sheep,  whereas 
100  grams  caused  transitory  symptoms  of  dyspnoea,  frothing  at 
the  nostrils  and  mouth,  with  coni})lete  recovery  after  seven  to  twelve 
hours.  130  grams  caused  the  ty])ical  symptoms  of  hydrocyanic  acid 
poisoning,  to  start  within  five  minutes,  and  death  within  fifty-five 
minutes  after  dosage.  The  M.L.D.  for  sheej),  therefore,  lies  between 
100  and  130  grams  of  the  fresh  plant.  When  minced,  this  j)lant 
emits  a strong'  smell  of  jnussic  acid,  and  after  a while  one  feels 
difficulty  in  breathing. 

I nhaJation  E.f/ien  ment . — Fifty  grams  of  the  fresh  jilant  were 
minced  and  j)laced  in  a crucible,  which  was  put  under  a hell  jar  with 
two  guinea-])igs.  These  animals  showed  lachrymation  and  symjitoms 
of  restlessness  and  dysjinoea  within  two  minutes  after  enclosure  in 
the  bell  jar.  After  ten  minutes  they  were  completely  j)aralysed, 
and  the  resj)iration  steadily  decreased  in  frequency  and  dejith,  until 
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death  witliiii  twenty  niimites  after  the  comnieneement  of  tlie  experi- 
ment. 

Si/ni/itoiiis. — As  the  symi)toins  and  ])ost-mortein  ai)l)earances  f)f 
hieton  poisoning'  com])letely  coincide  witli  the  effects  of  pnissic  acid, 
it  is  sn])ertfnons  to  describe  these  in  detail  in  all  the  animals — 
namely,  puinea-pio-s,  rabbits,  sheep,  horses,  and  cattle — emi)loyed 
in  these  experiments,  A horse  drenched  with  200  “rams  of  the 
dried  hieton  (ecjuivalent  to  1 kilogram  of  the  fresh  plant)  developed 
the  followino'  symptoms  within  half  an  hour:  continual  j'awning,  a 
reddish  and  snhseijnent  ly  a hlnish  discolouration  of  the  visible 
mucous  membranes,  an  acceleiated  and  weak  i)ulse,  muscular 
tremors  at  different  ])arts  of  the  body,  especially  affecting  the 
pectoral  and  tiice])s  luuscles,  general  weakness,  staggering  about, 
(donic  spasms,  and  a veiy  i)ronounced  dyspnoea.  Three  hours  alter 
dosage  its  condition  improved,  and  after  a further  two  hours  only  a 
general  weakness  was  ])resent.  ('omplete  recovery  took  place  within 
a further  eight  hours.  A beast  drenched  with  250  giams  of  dried 
liietou  (e(|uivalent  to  1,200  grams  of  the  fresh  ])lant)  showed  within 
five  minutes  after  dosage,  in  addition  to  the  sym])toms  desciihed  in 
the  horse,  opisthotonos,  hoven,  and  great  distress.* 

Anti noT.vn  Expek iment.s  . 

before  describing  these  exi)eriments,  it  is  essential  to  say  a few 
words  about  “ geilsiekte.”  There  is  no  doubt  that  this  term  is’ 
emj)loyed  for  quite  a number  of  different  diseases  in  sheej),  especially 
in  cases  where  sudden  death  occurs.  Acute  i)lant  ])oisoning  is  very 
fre()uently  called  “ geilsiekte  ” by  farmers.  In  the  drier  parts  of 
South  Africa  (Karroo),  where  spasmodic  rains  with  a svdisequent 
luxu'iious  growth  of  grass  occur,  and  where  the  blazing  sun  very 
freiiuently  causes  the  wilting  of  the  green  grass,  the  term  " geil- 
siekte ” is  ai)plied  almost  without  excei)tion  to  prussic  acid  })oisoning, 
caused  by  the  ingestion  of  wilted  grass.  Exi)erienced  farmers  main- 
tain that  the  (Tovernment  Wireworm  Keniedy  and  ('oojjer’s  Powder 
are  effective  preventives  of  “ geilsiekte.”  In  order  to  test  this  con- 
tention of  the  farmers,  the  undermentioned  experiments  were 
conducted  with  the  following  drugs:  sulphur,  j)artly  dehydrated 

CuS(),,  as  used  in  the  Government  AVireworm  Pemedy,  soilium 
arsenite.  Government  AAbreworm  Pemedy,  and  {'ooper’s  Powder, 
which  has  a total  sulphur-content  of  68  }>er  cent. 

A. PROnilYEACTK'  TREATMENT. 

Di'ied  hieton  was  utilized  as  the  source  of  hydrocyanic  acid,  the 
Al.L.l).  of  sheep  varied  from  22  to  24  grams.  Shee])  were  em])loyed 
in  fnese  experiments,  and  were  treated  as  folows: 

(n)  Sulphur. 

A shee])  received  2 grams  of  the  ordinary  commercial  suljihur 
daily,  for  a jieriod  of  seven  days,  and  on  the  eighth  day  it  was  dosed 
with  26  grams  of  dried  bietou 

hSuiuJfs. — The  animal  showed  very  slight  s.'Tnjitoms  of  dys]moea, 
but  recovered  within  a tew  hours. 


* Death  ocemTod  within  lialf  an  liour  after  dosage. 
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{!))  Partly  dehydrated  CuSOi  {inyredient  of  Guvernmeat  Wireworni 

Remedy). 

A sheep  received  0.5  gram  of  above  drug  daily  for  a period  of 
seven  days,  and  was  dreiudied  with  20  grams  of  bieton  on  tlie  eighth 
day. 

Result. — Died  within  one  and  a half  hours  after  dosage. 

(c)  Sodium  arsenite  {ingredient  of  Government  Wireu'orni  Remedy). 

A sheep  received  0.125  gram  of  above  drug  daily  for  a period 
of  seven  days,  and  was  dosed  with  20  grams  of  bieton  on  the  eighth 

Result. — Died  within  three  hours  after  dosage. 

(d)  Government  W ireicorm  Remedy. 

A sheep  received  0.025  gram  of  above  drug  daily  for  a period  of 
seven  days  and  was  drenched  with  20  grams  of  bieton  on  the  eighth 
day. 

Result. — Died  within  45  minutes  after  dosage. 

ie)  Cooped s Powder. 

A sheep,  dosed  witli  0.5  gram  of  the  above  drug  daily  for  a 
period  of  seven  days,  died  from  arsenical  poisoning  during  the  night 
of  the  seventh  day,  so  that  the  antidotal  treatment  could  not  l)e  carried 
out. 

(/)  Control  sheejt  dosed  with  20  grains  of  hietov  died  within 
quarter  of  an  hour. 

Conclusion . 

Proi)hylactically  sulphur  seems  to  have  a beneficial  effect 
on  ])i'ussic  acid  i)oisoning,  provided  the  dose  of  the  latter 
is  not  too  big  and  the  correct  dose  of  sulphur  is  given. 
Chemically  this  action  of  sulphur  on  hydrocyanic  acid  is  easily 
ex])licable,  namely,  the  innocuous  compound  sulphocyanic  acid 
(H('XS)  being  formed. 

B. SlilULTAKEOUS  TREATMENT . 

In  the  following  experiments  the  dry  bieton  and  the  drugs  were 
mixed  immediately  before  the  sheep  were  drenched. 

(a)  Sulphur. 

A sheep  received  20  grams  of  bietou  and  10  grams  of  sulphur. 

Result. — llemained  healthy. 

{h)  Partly  dehydrated  CuSO^  (as  vsed  in  Government  ^yireworm 

Remedy) . 

A shee])  received  20  grams  of  bietou  and  10  grams  of  above  drug. 

Result. — Animal  showed  slight  symptoms  of  dyspnoea  and 
recovered  within  two  hours. 

(c)  Sodium  arsenite  (used  in  Government  Wireworm  Remedy). 

A sheep  was  drenched  with  20  grams  of  bietou  and  0.125  gram 
of  above  drug. 

Result. — Animal  died  within  one  and  a half  hours  after  dosage. 
(d)  Government  W ireworm  Remedy. 

A shee])  was  drenched  with  26  grams  of  bietou  and  0.625  gram 
of  above  drug. 
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/{esult. — Auimul  showed  slight  symptoms  of  dyspnoea,  but 
recovered  within  a few  hours.  It  will  be  noted  that  in  Experiment 
(a)  the  sheej)  ■\vhicli  received  the  Grovernment  Wireworm  Remedy 
daily  foi’  a j)eriod  of  seven  days  did  not  survive  the  same  dose  of 
bietou. 

(e)  Cooper's  Powder. 

A sheep  was  drenched  with  2G  grams  of  l)ietou  and  2 grams  of 
above  drug. 

Result. — Animal  showed  slight  symptoms  of  dyspnoea,  but 
recovered. 

(/)  The  control  slieep  dosed  with  2G  grams  of  bietou  died  within 
a (|iiarter  of  an  hour. 


Conclusion . 

Sodium  arsenite  does  not  prevent  hydrocyanic  acid  poisoning, 
whereas  in  this  ex])eriment,  at  least,  there  is  a distinct  antidotal 
action  in  the  case  of  sulphur,  C'uS(  b,  the  (jovernment  Wireworm 
Remedy,  and  Cooper’s  Powder,  tliat  is,  all  the  drugs  containing 
sulpliur. 

Tliese  experiments,  as  well  as  the  effects  of  continual  dosing  with 
suli)hur,  are  to  he  repeated  on  a larger  scale. 


It  was  furthermore  attempted  to  produce  a chronic  case  of 
prussic  acid  j)oisoning,  and  for  this  i)urpose  Sheep  No.  ISUGG  was 
dosed  as  follows:  — 


13/G/28 

14/G/28 

15/G/28 

lG/G/28 

18/G/28 

19/G/28 

20/G/28 

21/G/28 

22/G/28 

23/G/28 

24/G/28 

25/G/28 


: 10  grams  of  dried  hietou  ; 

: 10  grams  of  dried  hietou  ; 

: 10  grams  of  dried  bietou; 

: 10  grams  of  dried  bietou  ; 

: 10  grams  of  dried  bietou  ; 

: 10  grams  of  dried  bietou; 

: 10  grams  of  dried  bietou; 

: 15  grams  of  dried  bietou; 

: 20  grams  of  dried  bietoii,  showed  symptoms  of  a 
stiff  gait,  but  recovered  ; 

: 20  grams  of  bietou  : dyspnoea  and  stiff  gait ; 

: 20  grams  dried  bietou:  dys])noea  and  stiff  gait  : 

: 20  grams  of  dried  bietou  : dyspnoea  and  stiff'  gait ; 
: 25  grams  of  dried  bietou  : died  witliin  three  hours. 


Tlie  microscopical  examiiiation  of  tlie  organs  of  the  sheep  which 
died  from  bietou  ])oisoning  revealed  haemorrhages  in  the  lymph 
glands  and  a marked  congestion  of  the  spleen. 

As  it  is  essential  to  know  how  long  sul])hur,  afler  it  had  been 
dosed  to  a sheep,  will  ])iotect  it  from  moderate  doses  of  j)russic  acid, 
the  following  ex])eriment  was  conducted  : A sheep  was  dosed  witlv 
15  grams  of  sulidmr  and  received  28  grams  of  dried  bietou  the  fol- 
lowing day,  without  any  deleterious  effects.  When  this  dose  of  bietou 
was  rejieated  on  the  second  day  after  the  sulphur  had  been  adminis- 
tered, the  animal  succumhed  to  ])iussic  acid  poisoning. 

This  point  is  of  imjiortance  in  the  combating  of  “ geilsiekte  ” 
twilted  grass  form),  as  far  as  licks  are  concerned.  From  the  above 
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experiment  it  is  evident  that  the  animals  should  receive  small  quan- 
tities of  sulphur,  at  least  three  times  a week,  in  order  to  prevent 
“ g'eilsiekte.'’  As  it  is  a geueral  practice  amongst  farmers  in  South 
Africa  to  allow  sheep  continual  access  to  different  kinds  of  licks,  it 
is  most  practicable  to  mix  tlie  sulj)hur  (A  11).  per  100  shee}))  with 
these  licks  in  times  when  geilsiekte  ” is  liable  to  occur. 

To.ric  Principle . — All  the  usual  methods  of  isolation  of  the 
cyanogenetic  glucosides  were  employed  in  the  attempts  to  isolate  the 
toxic  ])iinciple  of  Dinwrphotheca  specfabilis.  Ao  re.sults  were 
obtained,  as  in  each  case  the  evaporated  hot  and  cold  extracts  proved 
to  be  non-poisonous  on  subcutaneous  injection  into  guinea-pigs. 

Most  probably  the  hydrocyanic  acid  is  ])resent  in  the  leaves  in 
the  form  of  a very  unstable  cyanogenetic  glucoside,  as  the  process 
of  diving  the  leaves  in  the  sun  has  no  effect  on  the  toxicity  of  the 
leaver-;,  even  after  mouths  of  storage  in  an  open  vessel.  Had  the 
juussic  acid  been  pre.sent  as  such,  this  would  not  have  been  the  case. 

DIMORPHOTHECA  ZEYHERI,  Saxd. 

S y n 0 n y in . — J ak h a Isbos . 

(hiyin. — G.  Whitehead,  P.().  Meadows,  Bloemfontein. 

The  picarte  jiaper  te.st  revealed  the  presence  of  a large  amount 
of  prussic  acid. 

A sheep,  drenched  with  150  grams  of  the  jilant  in  the  pre- 
flowering  .stage,  developed  typical  .symptoms  of  prussic  acid  poisoning 
within  three  minutes,  and  died  within  half  an  hour  after  dosage. 

EPALTES  ELAT  A STEETZ. 

Onyin. — Mr.  Meyer,  llietfontein,  Bloemhof. 

A sheep  received  a kilogram  of  this  plant  in  the  flowering  stage 
on  two  successive  days,  without  any  deleterious  effects. 

GEI GE RI A SPTX’IES . 

V enneersielde  (MisheTsiehte) . 

I ntroducfion . — A full  account  of  ‘‘  vermeersiekte  " caused  by 
(Tciyena  " pa.s.serinoides  ’’  is  given  by  Du  Toit  in  the  13th  and  14th 
Reports  of  tlie  Director  of  Veterinary  Education  and  Research, 
pp.  107-153. 

The  information  given  lielow  is  liased  both  on  field  ob-servations 
and  experiments  carried  out  at  the  Uuderstepoort  laboratories. 
Recently  the  following  Geiyeriu  species  were  proved  toxic  : 

1.  Geiyeria  as: pern. 

2.  (reiyeria  zeyheri. 

3.  Geigerm  sjiecies,  Xational  Herbarium  Xo.  7891.  This 
specimen  subsequently  proA'ed  to  be  Geiyeria  aspera. 

Origin. — ia)  (reiyeria  a.spera  : (1)  T.  Xinham,  Boschkoppies. 

Kroonstad,  ().F.S.:  (2)  Mr.  De  AVitt,  Edenville,  ().F.S.,  Railway 
Premises.  Devon,  Tvl.  : (3)  1).  Seven.ster,  Daukbaar,  Senekal.  (bF.S. 
(h)  (reiyeria  zeyheri:  Along  the  Railway  line,  Pretoria  Xorth.  (r) 
Geiyeria  sp.  Xat.  Herb.  7891  : Mr.  Rauteubach,  Potberg,  Standerton. 

Tod-icity. — There  is  a general  belief  amongst  farmers  that  the 
.small  white  worm  in  the  flowers  of  these  ])lants  is  the  cause  of 
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“ vernieeiziekte. ” This,  however,  is  not  the  ease,  as  the  pre- 
tlowering  sta»e  is  even  more  toxic  than  the  flowering  stage;  the 
toxicity  of  (rctf/cria  aapem.  decreases  on  storage  until  complete  disap- 
])earauce  after  a month  to  six  weeks. 

As  far  as  our  present  knowledge  concerning  the  Geif/eiia  species 
goes,  (Gifieria  aspcra  is  al)out  tliiee  times  as  toxic  as  Geigeria  zeyheri, 
and  about  twelve  times  as  toxic  as  Geigeria  passerinoides.  Three 
liundied  grams  of  Geigeriri  aspera  in  the  j)re-flowering  stage  causes 
deatli  in  a shee])  within  40  hours  after  dosage,  after  the  animal  had 
developed  the  tyj)ical  symptoms  of  “ vermeersiekte.” 

Another  point  of  interest  is  the  seasonal  variation  in  the  toxicity 
of  Getgeria  zeyhe.ri.  The  tests,  which  were  carried  out  at  intervals 
of  14  days,  covered  a j)eriod  of  14  months  (l)e(-emher,  1927,  to  end 
of  January,  1928). 

This  plant  was  found  to  he  very  toxic  to  sheep  diiring  December, 
1!)27,  and  January,  1!)28.  Towards  the  end  of  January  lieavy  rains 
fell  at  ( )nderstepoort , and  the  toxicity  of  the  plant  .was  found  to  have 
disappeared  from  the  middle  of  February,  1928.  It  was  found 
impossible  to  kill  sheej)  during  the  period  February  to  September, 
1928,  with  (reigeria  zeyheri  growing  along  the  llailway  line  at 
Pretoria  Xorth.  From  the  beginning  of  October,  1928,  900  grams 
(the  usual  lethal  dose)  again  killed  shee]). 

To.rie  P riaci  pleis) . — Various  attemj)ts  employing  the  usual 
methods  of  isolation  have  met  with  no  success. 

Symptoms. — According  to  observations  in  the  field  and  experi- 
mental results  at  ( hiderste])oort,  it  is  ])roj)osed  to  divide  “vermeer- 
siekte” into  tour  different  forms,  namely:  (a)  the  vomiting  form, 
(/))  the  form  in  which  bloating  is  the  outstanding  feature,  (e)  the 
stiff  form,  and  (d)  the  j)aralytic  form.  An  animal  may,  of  course, 
suffer  from  one  or  more  of  the  above  forms.  Boer  goats  seem  to  he 
more  susce])tihle  to  the  ])aralytic  form  than  sheej).  (hie  often  finds 
these  animals  lying  down  and  unable  to  rise  on  account  of  jiaralysis 
of  the  hindquarters. 

It  may  ha})])en  that  sheej)  and  goats  die  suddenly  after  the 
ingestion  of  big  quantities  of  the  ” vermeerhossies,”  hut  the  usual 
course  taken  by  the  disease  is  (dironic  vomiting  and  diarrhoea  caused 
by  the  constant  irritation  of  the  gastro-intestinal  tract.  The  affected 
animals  lose  in  condition  and  ultimately  die  from  exhaustion. 

Dogs  and  pigs  could  not  he  killed  with  Geigeria  aspera,  as  they 
vomited  within  five  minutes  after  dosage,  thus  ex])elling  the  jilant 
before  the  toxin  could  he  absorbed. 

M icroseopical  Path  ologieaJ  .4  nafo  mieal  Diaijtiosis. — Fatty 

changes  in  the  liver  and  myocard,  and  a maiked  liaemorrhagic 
lymj)hadenitis. 

GXA  PH  A UUM  TIJ  TEO-A  UiUM  L . 

Syiioit yms. — Poerkruid,  Cudweed. 

Origin. — (fovernment  Veterinary  (Hticer,  Kokstad. 

hO  grams  of  the  ])lant  in  the  flowering  stage  liad  no  effect  on 
rabbits. 
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HELICHRYSVM  SPECIES,  probably  H.  KRAUSSll. 

Origin. — C.  E.  Joues,  Tarpoiley,  P.O.  Baroda,  Cradock. 

350  oranis  of  the  dry  plant  in  the  flowering  stage  had  no  eft'ect 
on  a sheep. 

INULA  GRA  VEOLENS  L. 

Synonyms. — Khaki-hush.  Khaki-weed. 

Oriyin. — AVellington. 

A rabbit,  dosed  with  50  grams  of  the  dry  plant  in  the  flowering 
stage,  died  on  the  sixth  day  after  dosage  from  pneumonia  and 
pleuritis. 

NIDORELLA  ANOMALA  STEETZ. 

Oriyin. — Mr.  Wylie,  iSonderwater,  Premier  Mine,  Pretoria. 

500  grams  of  the  fresh  plant  in  the  flowering  stage  had  no 
deleterious  eftects  on  a sheep. 

NIDORELLA  RESEDAEFOLI A D.C. 

Oriyin. — C.  E.  Jones,  Tarpf)iley,  P.O.  Baroda,  Cradock. 

(Inly  two  small  specimens  of  this  plant  were  sent  in  so  that  no 
tests  could  be  carried  out.  Farmers  bold  the  opinion  that  it  causes 
staggers  in  horses. 

PENTZIA  GLOP  I PER  A . 

Synon ym . — Stinkkruid. 

Oriyin. — .J.  M.  Dames,  Leeuwfontein,  Murraysburg,  Cape. 

This  plant  is  suspected  of  causing  enzootic  icterus  in  sheep,  but 
no  symptoms  developed  in  sheep  drenched  with  300  grams  of  the  dry 
l)lant  in  the  flowering  stage. 

PTE  RON  I A P ALLENS  L.F. 

Synonyms. — AVitgatbossie,  witbossie,  scholtzbossie,  aasvoMbos. 

Oriyin. — (1)  AA^.  A.  O’Shea,  vSenior  Sheep  Insi)ector,  Cahdnia, 
C.P.  : (2)  J.  van  /yl,  A^anzylsdanime,  Ladismitli,  C.P. 

It  frecjuently  hap])ens  that  stock,  newly  introduced  into  areas 
where  this  i)lant  grows,  partake  of  it  with  fatal  results. 

Henning  ted  this  plant  with  fatal  results  to  sheej)  at  (frahams- 
town.  At  ( Inderstepoort  a sheep,  drenched  with  300  grams  of  the 
above  dry  i)lant  in  the  flowering  stage,  died  suddenly  after  30  hours 
without  having  shown  any  conspicuous  symptoms. 

Posf-morfcm  Appearances. — Alarked  general  cyanosis:  liydro- 
peritoneuni  and  hydrothorax,  the  fluid  having  an  intense  yellowish 
colour:  numerous  subendocardial  haemorrhages  in  left  ventricle; 
slight  hy})eraemia  of  lungs:  marked  venous  hy])eraemia  and  degenera- 
tion of  liver;  oedematous  swelling  of  periportal,  ietroj)haryngeal,  and 
submaxillary  lympb  glands;  haemorrhages;  haemonchosis. 

SCniSTOSTOPHIUM  CRA  TAEGI FOLIUM  Eenzl. 

Oriyin. — Air.  AVylie,  Sonderwater,  Premier  Aline,  Pretoria 

200  grams  of  the  above  plant  in  the  flowering  sfage  had  no  effect 
on  shee]). 
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SENECIO  ANGUSTIFOLIA,  Wigld. 

(hif/hi. — C.  E.  Jones,  Tari)or]ey,  PJ).  liaroda,  Cradock. 

(tiily  iwo  small  specimens  weie  forwarded  to  Onderstej)oort,  with 
the  remaik  that  llie  plant  is  suspected  of  cansin<>'  sta<J-gers  in  horses. 

SEFEd/n  FEE  MON  TI . 

This  plant,  according  to  ])r.  L.  van  Es,  University  of  Nebraska, 
('ollege  of  Agricnltnre,  Lincoln,  causes  a disease  in  horses  closely 
coi  res])ond ing  to  “ dnnsiekte  ” in  Smith  Africa.  Feeding  experi- 
ments were  carried  out  at  the  above  JTniversity. 

SENEOK)  LATIFOLIUS  D.C. 

SjiiKJiii/ms. — Don’s  cahhage,  Molteno-disease  plant. 

(hi (/III. — J.  (’.  Mosso]),  Clitfdale,  Hlohane,  Vryheid,  Natal. 

Tn.i'ic  F niici i>lc . — II.  E.  Watt  (1909)  isolated  two  alkaloids, 
senecifoline  and  senecifolidine,  from  the  above  plant. 

Sij  Ill/lfoillH. 

Sheep. — A sheej),  receiving  5 grams  of  dry  giound  Senecio  daily, 
showed  a contimnms  loss  in  condition  until  deatli  on  the  sixteenth 
day  after  the  commencement  of  the  experiment.  The  total  quantity 
of  plant  drenched  was  80  grams. 

Another  sheep,  receiving  10  grams  daily,  died  on  the  eleventh 
day  after  a total  dosage  of  111  grams  of  dry  Senecio.  The  only 
sym])toni  noticed  was  dyspnoea.  The  M.L.I).  of  the  fresh  plant 
for  sheep  is  aiqnoximately  450  grams. 

Fn.it-nioi'teiii  Appenrance.i  in  Sheep. — The  following  leisons  were 
])resent  : — (reneral  cyanosis,  slight  general  icterus,  marked  hydro- 
])eritoneum,  hydrothorax,  subepicardial  and  subendocardial 
haemorrhages,  oedema  and  hyperaemia  of  the  lungs,  a marked  acute 
I)arenchyniatons  he])atitis  with  pronounced  pigmentation  of  the 
liver,  a pronounced  acute  catarrhal  cholecystitis,  a pronounced 
gelatinous  infiltiation  of  the  folds  of  the  abomasum,  an  acute  catarr- 
hal duodenitis,  haemorrhages  in  retroi)har.vngeal  and  snhmaxillary 
lynii)h  glands,  oedematous  swelling  of  the  bronchial  and  mediastinal 
lyni})h  glands. 

Hoc.'ie.i. — A horse  was  drenched  as  follows:  — 

12/11/28:  dOO  grams  of  dry  Seneeio  Jatifohns. 

14/11/28:  lot)  grains  of  dry  Seneeio  ieitifolius. 

15/11/28:  250  grams  of  dry  Seneeio  latifohii.'i . 

Animal  losing  in  condition,  showing  slight  icterus  and 
inappetence.  In  the  course  of  the  next  three  days  the  icterus  became 
more  intense. 

19/11/28:  250  grams  of  Senecio. 

Animal  very  pathetic,  standing  with  the  head  in  the  corner 
of  the  box  and  with  closed  eyes.  Signs  of  colic  developed,  i)ulse  weak 
hut  not  accelerated,  I'espiratiou  laboured,  intense  icterus. 

20/11/28:  Animal  died  at  1 a.m.  under  ,symi)toms  of  complete 
unconsciousness. 

Ihj.if -mortem  Appeiinineeii. — A pronounced  general  ictenis, 
marked  hydiojieritoneum,  subejiicardial  and  subendocardial  haemorr- 
hages, a marked  acute  parenchymatous  hejiatitis  with  necrosis  and 
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partial  cirrliosis,  pancreas  showed  liaemorrhages  and  a marked 
yellowish  gelatinous  infiltration,  haemoglobinuria,  acute  catarrhal 
gastro-enteritis  with  blood  transfusion  into  lumen  of  stomach  and 
colon,  pronounced  gelatinous  infiltration  of  submucosa  of  caecum 
and  perirectal  tissues. 

Cattle. — A one-year-old  beast  received  the  following  quantities 
of  Senecio  latifolins  : — 

7 / li  / 28  : 30  grams. 

8/ 11  /28  : 30  grams. 

9/11/28:  30  grams. 

12/11/28:  250  grams. 

13/11/28:  Inaj)petence,  apathetic,  lying  down  and  unwilling 
to  rise;  when  urged,  it  rose  leaning  against  wall  of  box,  freciuent 
sfraining  without  passing  any  faeces,  pulse  128,  respiration  80. 

14/11  28:  Stable  floor  covered  with  blood  and  animal  was  still 

bleeding  from  left  nostril,  frequent  straining,  points  of  horns  showed 
evidence  of  pushing,  temperature  102.3°  F.,  animal  made  attempts 
to  rise  but  was  unable,  groaning.  Animal  died  at  1.30  p.ni. 

]*o.^t-wortem.  Appeoiances. — Anaemia;  multiple  liaemorrhages 
in  subserusal,  subpleural,  intermuscular,  peritrachael , jierioesopha- 
geal,  and  subcutaneous  tissues;  acute  parenchymatous  hejiatitis  ivith 
partial  cirrhosis;  a very  marked  acute  catarrhal  clndecystitis  with 
extravasation  into  tlie  wall,  which  showed  a pronounced  infiltration 
with  a yellowish  gelatinous  substance;  gall  mixed  with  blood;  tumor 
s])lenis,  with  numerous  subcapsular  haemorrhages;  impaction  of 
omasum;  gelatinous  oedema  of  folds  of  abomasum  with  haemorr- 
hages in  mucosa;  acute  catarrhal  duodenitis  and  jejunitis;  blood 
transfusions  into  lumen  of  caecum  and  colon;  perirectal  tissues 
markedly  infiltrated  with  a yellowish  gelatinous  material. 

SKNECin  PUniGEm:S,  Linn. 

th'ipin. — Mr.  Parkin,  Lecturer  in  Yeterinaiy  Science,  Fdsenburg 
Agricultural  College. 

( )nly  one  specimen  was  received  at  ( )nderste])Oort,  with  the 
remark  that  this  ])lant  is  suspected  of  causing  cirrhosis  of  the  liver 
in  mules. 

SENECIO  YENOSUS. 

Oiigin. — (1)  Corner  of  Lawley  and  Schoenian  Streets,  l^retoria; 
(2)  nammanskiaal. 

Two  sheep,  receiving  200  grams  and  a kilogram  respectively  of 
the  fresh  plant  in  the  flowering  stage,  developed  no  symptoms;  also 
a rabbit  received  30  grams  with  negative  results. 

TAGETES  Ml  NUT  A T.. 

Sp  no  ay  m s . — K h a Is  i bu  sh , Mexican  m a i'  i gol  d . 

(hit/in  — Mr.  ITains,  TTnion  Farm,  Pyramids. 

A shee])  received  700  grams  of  the  fresh  plant  in  the  flowering 
stage,  with  negative  result. 
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CliASSULACKAE. 

COTYLEDON  ORIUCULATA  L. 

Sijtionijmji. — H'Oiule-ooi',  vaik-oor,  pig’s  ear,  kouterie. 

Orifjiii. — (1)  Magaliesberg,  Pretoria  North;  (2)  P.  L.  le  Eoux, 
Pokkraal,  Worcester;  (3)  L.  J.  Mattliee,  Zeekoeriver,  Humansdorp. 

Si/m/)foiiix. — These  were  described  by  Henning  in  the  lltli  and 
P2tli  Peports  of  tlie  Director  of  Veterinary  Education  and  Researcli. 

The  specimens  fi'om  Worcester  and  Humansdorp  proved  to  be 
toxic  to  slieep  and  goats. 

To.ricitu. — Comparative  tests  of  tlie  toxicity  of  C otjjledon 
oihinilafa,  growing  in  tlie  Magaliesberg  and  in  the  poison  garden 
at  ( Inderstepoort,  showed  that  the  former  sjiecimens  were  three  times 
as  toxic  as  those  groAving  in  the  heavy  clay  soil  in  the  poison  garden. 
'I'liis  formed  the  basis  of  the  following  experiment.  A specimen 
was  brought  from  the  Magaliesberg,  and  the  subcutaneous  M.L.I). 
))er  500  gram  guinea— pig  ascertained.  This  specimen  was  then  cut  in 
half,  one  of  which  Avas  jilanted  in  sandy  soil  and  the  other  in  lieaA^y 
clay  soil  in  the  jioison  garden.  They  A\'ere  Avatered  once  a Aveek. 
k'lA'e  and  a half  months  after  the  transjilantation  they  Avere  retested, 
and  it  Avas  found  that  the  sandy  soil  jiart  of  the  jilant  had  lost  halt 
of  its  toxicity,  Avhereas  the  clay  soil  part  had  doubled  its  toxicity. 
( )n  mincing  the  tAA’o  plants,  it  Avas,  hoAAever,  found  that  the  sandy 
soil  s])ecimen  had  a greater  Avater-content  tlian  the  clay  soil  siiecimen. 

It  Avas  ascertained  that  the  young  leaves,  middle-sized  leaves, 
and  old  leaAes  are  ajiiiroximately  eipially  toxic  and  that  the  floAvers 
are  tAvice  as  toxic  as  the  leaves;  and,  furthermore,  that  the  process  of 
slicing  and  desiccation  in  the  sun  has  no  effect  on  the  toxicity  of 
the  leaves. 

rOTYLEDOX  PA  PI  L LA  lU^ . 

( >ri(/ln. — (irahamstoAvn. 

A sheep  leceiA’ed  900  grams  of  aboA’e  ])lant  thuds,  floAvers,  and 
leaves)  in  the  hoAvering  stage  Avithout  any  deleterious  effects. 

roTYLEDOX  YEXTRICOSA  Pirm. 

Sj/iioii  i/m. — Nenta. 

Oriffin. — J.  W.  van  Pensbuig,  Scheepersdrift,  T^niondale  Road, 
Cape. 

The  aboA'e  s])ecinien  proAed  to  be  extremely  toxic  on  subcu- 
taneous injection  of  the  eA’ajiorated  90  j)er  cent,  alcoholic  extiact 
into  guinea— ])igs. 


EPENACEAE. 

ROYEXA  LVCWA  E. 

Siiiioiii/iiis. — SAAiutbas,  blackbark,  AA’ild  coltee 
(h-K/iii. — I.  Eaing,  Plack\A'oo(ls,  Seymour,  C.l*. 

This  i)lant  is  eaten  by  slice])  duiing  the  AvintiU'  months,  or  dry 
seasons,  and  is  susj)ected  of  being  ])oisonous.  sliei'j),  dreucli('d 

Avith  200  grams  of  the  diy  leaves  and  beriies,  remained  completely 
healthy. 
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EUPHOHBIACEAE. 

EUPIIOEBIA  ELUPTICA  Thil 

Origin. — L.  J.  Matthee,  Zeekoeriver,  Hiimansdorp. 

The  quantity  forwarded  was  too  small  to  allow  of  any  test  being 
carried  out.  It  is  suspected  of  having  caused  deaths  in  sheep. 

EFPHORBIA  SPECIES  proiuuly  E.  MTUUCATA  Tun. 

Origin. — Ij.  .1.  Matthee,  Zeekoeriver,  Humansdorp. 

.300  grams  of  the  fresh  plant  had  no  effect  on  a sheep. 

EUPHOTWIA  PTOUO^CEyS. 

( h'igin. — George. 

The  Government  Veterinary  ( )tticer  reports  that  the  above  plant 
causes  constipation  and  narcosis  when  eaten  by  stock  not  accustomed 
to  it,  hut  feeding  experiments  carried  out  at  the  Allerton  Veterinary 
Eaboratoiy,  Pietermaritzhui’g,  from  the  Tth-llth  -Inly,  1924,  were 
negative. 

EVPHOlUUA  PULVIEATA  Marl. 

Si/nongins. — Voetangel,  pincushion. 

Origin. — L.  Moreland,  Bedstones,  Klip  Eiver,  Xatal. 

Five  hundred  grams  of  the  fresh  plant  had  no  effects  on  a sheep. 

EUPIIOEIUA  nilOMlUEOLlA . 

Origin. — .1.  Adams,  AVarrenton. 

(Inly  a small  s])ecinien  was  forwarded.  Farmers  in  the  Carnar- 
von and  4Villiston  distiicts  maintain  that  this  plant  causes  urinary 
trouble  in  goats. 

EE P I [ORJil A rmWCATA . 

Sgnnngin . — Vingerpol. 

Origin. — i\Ir.  Van  Xiekerk,  Vogelfontein,  Bethlehem,  (I.F.S. 

(Inly  a small  specimen  of  this  plant  was  forwarded,  with  the 
remark  that  it  is  suspected  to  have  caused  deaths  in  lambs. 

RlCIXl^S  COMMUNED  L. 

Sgn  on  g in — C’astor-oil  ])lant . 

Origin. — ( lnderstei)ooi  t poison  garden. 

A rabbit,  dosed  with  4-5  grams  of  the  green  fruit  in  its  youngesl 
stage  of  development,  showed  a profuse  diarrhoea  within  two  hours, 
and  died  in  a state  of  complete  exhaustion  within  seven  hours  after 
dosage. 

Post-mortem  Appearances. — An  acute  haemorrhagic  gastro- 
enteritis; heart  markedly  dilated  and  filled  with  coagulated  blood 
masses. 


GBAMINAE. 

AFAkVA  AA7YFA 

(Moulded  Gats.) 

Two  hundred  grams  of  l)adly  moulded  oats  weie  drenched  to 
sheep  Avith  negative  results. 
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CYNOJ)(K\  BUAT)LEY1. 

Specimens  of  this  grass  growing  on  lawns  at  ( )nderstei)oort  were 
found  to  contain  large  amounts  of  i)iussic  acid,  even  as  early  as 
().d0  in  the  morning  in  mid-summer.  Itahbits  dosed  with  quantities 
up  to  100  grams  of  this  grass  showed  no  symptoms  of  poisoning,  due  to 
the  fact  that  most  of  the  j)iussic  acid  escaped  during  the  process  of 
mincing. 

LOUUM  TEMIJLENTUM  L. 

Si/noii  iim.s. — Drahok,  cheat,  bearded  darrel. 

Orif/in. — (1)  lliversdale;  (2)  M.  Kennedy,  Drew,  C.P.  ; (3) 
1*.  L.  le  lloux,  I’okkraal,  Worcester. 

(^uite  fret|uen11y  farmers  have  sus])ected  these  seeds  to  have 
caused  symi)toms  and  death  in  horses. 

llabhits  are  exceedingly  fond  of  these  seeds,  and  have  ingested 
as  much  as  200  grams  j)er  day,  without  any  deleterious  effects. 

'I'lie  specimens  tested,  however,  consisted  of  healthy  seeds,  wliere- 
as  it  is  held  that  only  fungms-infested  seeds  cause  symptoms  of 
I)oisoning  and  death.  The  fungus  is  known  as  E ndoconid iv  ni 
fcmulcnfu  III , and  the  toxic  principle  as  picrotoxin. 


IIALOKIMIAGIDACKAK. 

(B^Y.XEEA  EEEEEXSA,  Linn. 

Sjiiion  ijiii . — AVilde  l amenas. 

(hi (jin. — A.  (t.  Kohertson,  ALniuahie,  Amersfoort,  Transvaal. 
Exiractions  of  the  roots  of  this  ])lant  are  used  by  farmers  and 
natives  to  expel  the  retained  afterbirth. 

A sheep  drenched  with  TOO  grams  of  the  fresh  roots  developed 
no  symptoms  of  poisoning. 


miDACLAE. 

Il<  AIERIA  EA  LIADA . Bxkeh . 

Sijiionijnix. — Transvaal  yellow  tuli]),  Transvaal  geel  tulp. 

Origin. — (1)  L.  . Alatthee,  Zeekoeriver,  Humansdoip;  (2)  Alal- 
colni  Thorrold,  Coalhrook  Siding,  hhinelo. 

In  sheep  TOO  gianis  of  this  tulip  in  the  tlowering  stage  caused 
typical  tulip  sym])toms  and  death  within  two  houi's  aftei'  dosage. 

MORAEA  EOLYSTACIIYA,  Kkh. 

Sijnonij nm. — (’ape  blue  tulij),  Kaaj)se  hlou  tulp. 

Origin. — Loerie  Station,  near  Humansdor]). 

Two  hundred  and  fifty  grams  in  the  llowfuing  stage  caused 
typical  tulij)  symj)toms,  and  death  in  sheej)  within  ten  hours  after 
drenching. 

M((RAEA  SETAOEA,  Kkk. 

Sgnongnis. — Hlou  tiilp,  blue  tulij). 

( h igin . — ( jrraham.stown . 

Kiihhits,  dosed  with  (|uantities  up  to  40  gianis  of  ihe  above 
j)lant  in  the  flowering  stage,  deveh)j)ed  no  symj)toms  of  j)oisoning. 
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MORAEA  SPATflAOEA,  Kkr. 

Si/uoii  i/nis. — Xoklia,  Cape  blue  tulip. 

Origin. — (1)  Jeffrey's  Bay  Station;  (2)  (jueenstown. 

Four  hundred  p-ranis  ot  the  dry  plant  in  the  flowering-  sta<>e 
killed  a sheej)  within  ten  hours,  whereas  80  grams  killed  rabbits 
within  Ij  hours  after  dosage. 


LFGUMIXOSAF. 

CA.XA  VALIA  EX  SI  FORM  IS. 

ihe  green  beans  ot  the  above  ])lant  were  sent  in  to  ( )nderste])Oort, 
with  the  request  to  test  their  effects  on  animals.  Babbits  ingested 
up  to  400  gnims  ot  the  green  husks  and  beans  mixed  with  bread 
within  a ])ei'iod  of  foui’  days,  without  any  deleterious  effects. 

A beast  ingested  -H  lb.  of  the  beans  and  husks  during  a j)eriod 
of  six  days,  without  developing  any  sym})toms  ot  ill-health. 

r'.48',s7A  0]}(>VATA,  Collao. 

S 1/ n on  gtn . — W i 1 d se n n a . 

Origin. — Mr.  Meyer,  Bietfontein,  Bloemhof. 

Previous  feeding  tests  ])roved  this  plant  to  be  poisonous  to  stock, 
whereas  500  grams  ot  the  dry  jilant  in  the  flowering  stage  drenched 
to  sheej)  at  ( )nderstej)oort  j)roved  to  be  innocuous. 

LAXCHOCARPrS  r'A/hl,SA.l,  Bolfk. 

Sgnon  g in . — Mold  no. 

Origin. — Lusaka,  Northern  Bhodesia. 

Aatives  use  this  ])lant  as  a remedy  for  snake-bite.  A labbit 
dosed  with  80  grams  of  the  dry  leaves  develoj)ed  no  symj)toms  of 
j;oisoning. 

LOTOXOXIS  IXVOLVORATA,  Bknth. 

Origin. — P.  L.  le  Boux,  Pokkraal,  Worce.sfer. 

In  the  fresh  state  this  j)lant  contains  a large  amount  of  j)russic 
acid.  150  grams  of  the  j)lant  in  a half-dry  state  caused  marked 
symj)toms  of  hydrocyanic  acid  j)oisoning  and  diarrhoea,  the  animal 
recovering  after  a ])eriod  of  thiee  days.  There  is,  howevei',  no  doubt 
that  in  the  fresh  state  miudi  smaller  (|uantities  of  the  j)lant  will 
cause  death  in  sheej),  as  during  the  juocess  ot  desiccation  a large 
amount  of  IlCX  is  emitted. 

STIZnUUiUIM  DEERIXOIAXrM. 

The  green  beans  were  foiwai'ded  by  the  Division  of  Botany, 
Pretoria,  witli  the  I'eiiuest  to  test  their  effects  on  animals. 

4’he  beans  and  husks  were  minced  and  mixed  with  biead  and 
fed  to  two  rabbits.  They  ingested  800  giams  of  the  beans  and 
husks  diuing  a j)eriod  of  foui'  da,vs,  without  any  deleteiious  effects. 

S TIZnU  >im  \\I  PRl  Oil  EX S. 

Sgnon  gin. — Velvet  bean. 

These  beans  weie  also  forwai'ded  by  the  Division  of  Botaiqv  with 
the  above  recjuest. 

Dining  a j)eriod  of  10  days  a beast  ingested  101,  lb.  of  beans 
and  husks  without  an.y  deleterious  effects. 
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VIGyA  VEXILLATA. 

Sijn  on  u m . — Cowpea . 

( hi  (jin. — lioksburg. 

Tins  plant  was  suspected  to  liaving  caused  severe  synij)tonis  in 
calves. 

A slieep,  drenched  with  400  grains  of  the  fresh  jilanl  in  ihe 
pre-flowering  stage,  developed  no  symptoms  of  ill-health. 


LIIJACKAE. 

A A/Al  AA4  GCS  MEJ>E()LGIDES,  Tii vmi. 

Sijnonijni. — Cape  sm i 1 a x . 

t h ifjin. — Humansdorp. 

Four  hundred  grams  of  fresli  jilant  in  the  flowering  stage  liad 
no  deletei'ious  effect  on  a sheej). 

Ji(’ LEIXE  ASEI/( G)E IJ >/ J)ES  (In  Kokm  A Srin  ir. 

Sunonijn).'!. — "Wilde  kajiiva,  geel  kattestert. 

(hifjin. — T.  Xinham,  lloschkoppies,  Kroonstad. 

A sheej),  drenched  with  400  grams  of  fresh  roots,  leaves,  and 
flowers,  develoj)ed  no  symj)toms  of  ill-health. 

ORE  IT  HUG  A U A!  AGRA  MI.  1 ( Y \\I . 

Sijnonjjins. — Yellow  (diinkerinchee. 

(hijjin. — I’.  L.  le  Koux,  I’okkiaal,  Worcester. 

A rahhif  dosed  with  40  grams  of  the  fresli  jilant  in  the  flowering 
stage  remained  healthy. 

nR.MTIWGAUAI  (' AG  I ).\Tr  .\R  Ait. 

(hijjin. — F.  J.  Mattliee,  Zeekoeriver,  1 1 nniansdorj). 

A sheej)  re(;eived  700  grams  of  tlie  fresh  jilant  in  the  llowering 
stage  on  each  of  two  successive  days,  without  showing  any  synijilonis 
of  ill-health. 

ORSITIIOGA  LGM  EJ’KLo.MI. 

(hifjin. — (1)  (xrahamstown  ; (2)  I’ort  Flizahelh. 

A rahhit,  drenched  with  ‘M)  grains  of  fre.-^h  lea\es  and  Imllis, 
develojied  no  synijitonis  of  ill-health. 

GRS ITUOGAIAJM  T.G'TEGM. 

Sijnonjjin.  — Ch  i iikeri  nchee. 

(hifjin.—  I’.  F.  le  Koux,  I’okkraal,  W’mcester. 

Sfjinjifoins. — A sheej),  drenched  with  !HI()  grains  n|  the  Ircsh 
Jilant  in  the  flowering  stage,  dcvidnped  sxiiijilnm^  of  jHii'iminy  on 
the  second  day  aftei-  ilosage.  It  showed  a jonlii^e  fluid  diairlmea, 
accelmated  jiulse  and  resjiirat  ion , I cm  |>ei  a I ii  i c |U|.)'  f . I he 
animal  staggmed  alioiit  in  the  ho\,  f i e(|iicnl  I \ >ii  jijnn  1 1 ng  it-ell 
against  the  wall.  O'hcre  wa>  '.escre  alidnminal  jiain.  I.\ cni  iia  1 1 \ 
the  tinimal  died  in  a stati-  of  coinjilete  exhaii'tinn. 

Ro.st  - inoi'l  in  A j)  Ill'll  rn  n CIS . tieneral  cyaini'>i>,  siihejiicardial  .in  I 
suhendocardial  haeniori  liages,  niarkcd  h \ |>eraein  la  and  (M•delna  n| 
the  lungs,  jironoiinced  hy  jieracin  ia  of  the  ^jtleeii,  an  acute  caiaiih.il 
gastro-cnterit  is. 


TOXICITY  OF  POISONOUS  PLANTS  IN  SOUTH  AFRICA. 


SCILLA  COOPERI,  Hook. 

Orifjin. — Heidelliei”',  Transvaal. 

Rabbits,  dosed  witli  75  f>Tams,  and  slieeji  with  250  grams  of  the 
flesh  leaves,  flowers,  and  bulbs,  developed  no  symptoms  of  poisoning. 

SCILLA  RIGIDI FOLIA,  Kuntii. 

Sij  n o n ij  m. — W i 1 d squi  11 . 

( h'i()in. — Rloemfontein. 

Fifty  grams  of  the  fresh  plant  in  tlie  flowering  stage  had  no 
eflect  on  rabbits. 

URGiyEA  BURKEI,  Raker. 

Sipioiiijni . — Transvaal  slangkop. 

t . — (Tiahamstown. 

Si/i)ipfo)iift. — Five  bundled  grams  of  the  fresh  bulb  (plant  being 
in  the  budding  stage)  caused  death  in  shee])  within  12  hours  after 
drenching.  The  symptoms  set  in  with  laboured  Ineathing,  diuresis, 
and  bloating.  The  condition  grew  serious  within  a few  hours.  The 
pulse  became  extremely  accelerated  and  weak,  cyanosis  and  a jirofiise 
fluid  diarrlioea  were  present. 

Rost-wortem  Si/nipfow.s. — (jeneral  cyanosis,  numerous  haemorr- 
hages in  subcutaneous  tissues ; marked  hyperaemia  and  oedema  of 
the  lungs  with  numerous  haemorrhages  in  the  submucosa  of  the 
trachea  ; marked  haemorrhagic  swelling  of  the  retroiiharyngeal  sub- 
maxillary,  bronchial,  and  mediastinal  lymph  glands;  and  an  acute 
catarrhal  duodenitis  and  jejunitis. 


LOGAXIACFAE. 

STRYCILYOS  IIENNINGSII,  Gilg. 

Synonpms. — Hardepeer,  hard  pear. 

Orifjin . — Transkei. 

Symptums. — Rabbits  dosed  with  50  grams  of  the  dried  bark 
collected  in  x\ugust,  1928,  developed  typical  symjitoms  of  strychnine 
poisoning,  and  died  within  15  minutes  after  dosage.  The  post-mor- 
tem was  completely  negative. 

STRYCIIXOS  MITIS. 

( hi  yin . — Transkei . 

Fifty  grams  of  the  dried  bark  had  no  eflect  on  rabbits. 
MFLIACFAE. 

ME  LI  A AZEDARACII,  Finn. 

Synonyms. — Cbina  tree,  ('hinese  umbrella  tree,  cbina  berry.  Pride 
of  India,  Sering. 

(hi yin. — Tbe  expeiiments  were  carried  out  with  berries  collected 
from  trees  growing  at  ( hiderstepoort,  although  specimens  from  other 
])arts  of  South  Africa  all  proved  to  be  toxic. 

A full  re])ort  on  tbe  toxicity  of  these  berries  is  ajipearing  in  the 
next  number  of  the  T ransactinns  of  the  Royal  Society  uf  South 
Africa  (Steyn  and  Rindl). 

The  inconclusive  nature  of  the  recorded  evidence  formed  the  basis 
of  tliese  experiments. 
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Rahhits. 

Si/ni/)tonis.- — Tlie  M.L.l).  of  the  dry  heriies  varied  from  4 to 
(i  ^rams  per  kilopram  body  weiplit.  J'ixcitemeiit  and  subsequent 
])aralysis  and  diari-lioea  were  the  most  outstanding  symptoms  in  these 
a nimals. 

Rost-morteiii  A/j/icaranrcs. — The  blood  coagulated  veiy  gradually 
and  was  ot  an  intense  dark  red  colour,  and  an  acute  catarrhal  or 
haeniori'hagic  gasti'o-enteritis. 

Binh. 

Four  muscovi  ducks  were  torce-ted  daily  with  -10  grams  of  the 
fruit  for  three  days,  witliout  developing  any  symptoms  of  poisoning. 

Two  fowls  force-fed  daily  with  50  grams  of  the  fruit  tor  a 
period  of  three  days  (leveloj)ed  synii)tonis  fiom  the  third  day  after 
the  commencement  of  the  experiment.  The  l)irds  were  very  apathetic 
and  showed  {)rofuse  greenish  diarrhoea.  In  the  course  of  two  days 
tliey  became  veiy  weak,  tumbling  about  until  they  were  unable  to 
rise.  It  was  a])])arent  that  tliey  were  paralysed  before  death,  whic  h 
occurred  from  six  to  eight  days  after  the  commencement  of  the 
experiment. 

Post-mortem  A ppeaiduces. — An  acute  catarrhal  ingluvitis  and 
gastro-enteritis. 

])0()S. 

As  these  berries  were  vomited  almost  immeiliately  after  dosage, 
it  was  imjiossible  to  kill  dogs  with  the  lierries. 

Sheep. 

Fight  hundred  grams  of  the  dry  berries  caused  symptoms  to 
start  within  three  hours  after  dosage.  The  most  outstanding  syni])- 
tonis  were  excitement,  later  on  apathy,  cyanosis,  weak  luilse,  and 
laboured  lespiration.  Death  took  place  within  18  hours  after  dosage. 

Post-mortem  Appearances. — (jeneral  cyanosis,  blood  intense  dark 
red  and  coagulated  very  slowly;  the  subcutaneous  blood-vessels, 
especially  those  of  the  front  (piarters,  were  markedly  injected  with 
blood;  fatty  degeneration  of  the  liver;  tumor  splenis;  a marked 
general  swelling  ot  all  the  lymjih  glands,  and  a ])ronounced  acute 
catarrhal  aboniasitis  and  enteritis. 

(roals. 

(Quantities  up  to  400  grams  had  no  effect  on  goats,  wheieas  800 
grams  caused  symptoms  with  recovery  within  three  days.  A kilogram 
ot  the  dry  drupes  caused  lesl lessness,  (donic  sj)asms  of  tin'  diaphiagm, 
great  distiess,  dysi)noea,  a weak  and  fat  pulse,  hoven  and  ])aralysis. 
As  the  pai-alysis,  which  was  most  marked  in  the  hind(|uai  leis,  pcn- 
sisted  foi’  several  days,  the  animal  was  killed  for  i)ost-moi(em 
])ui])oses. 

Post-mortem  Appcu/v/ncc.i.  Dilatation  of  the  right  veiilricb',  a 
bilateral  purulent  conjunctivitis,  a fibrinous  |)leun’tis,  bioncho- 
pneumonia,  oedema  of  th(>  mucous  membrane  of  tin*  abomasum, 
Stilesia  he])atica  with  ciriliosis  of  the  liver,  and  an  abuonnal  amount 
of  fluid  in  the  si)iual  canal. 
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rifJS. 

The  ])er  75-kilogram  pig'  varied  from  150  to  200  grams 

of  dry  berries. 

In  pigs  the  following  sym])foms  a])i>eared  : — llestlessness, 
vomiting,  dyspnoea,  cyanosis,  and  a weak  and  accelerated  pnlse,  the 
animals  dying  within  2]  hours  after  dosage  in  a state  of  convulsions 
and  suft'ocation. 

Post-mortem  A]>peai<ince>i. — Cyanosis;  stomach  markedly  dis- 
tended with  gas,  and  hyperaemia  of  the  mucosa;  congestion  of  the 
liver. 

M icroscopicaJ  PatliolopicaJ  Anatomical  Diapaosis. — Tatty 

degeneration  and  hyperaemia  of  the  liver  and  kidneys,  and  degenera- 
tion of  the  sciatic  nerve  (goat). 

SuilMARY. 

1.  I’igs,  sheep,  goats,  rabbits  and  gninea-])igs  are  susceptible 
to  syringa  berry  i)oisoning,  pigs  being  most  suscejjtible,  and  goats 
less  so  than  shee]). 

2.  51uscovi  ducks  could  not  be  killed  with  lelatively  higli  doses 
of  berries,  wheTeas  fowls  succumbed  to  doses  of  150  grams,  torce-fed 
during  a j)eriod  of  three  days. 

d.  Dogs  vomited  befoie  the  poison  could  be  absojbed  and  con- 
se(iuently  showed  no  symptoms  ot  poisoning. 

4.  The  most  outstanding  symptoms  produced  l)y  the  berries 
aie  excitement,  ])aralysis,  and  narcosis,  death  occurring  through 
suft'ocation. 

5.  The  toxin  is  seated  in  the  ei)icarp  only. 

ti.  Tlie  toxin  is  thermostal)le  and  soluble  in  alcohol,  ether,  and 
chloroform.  Tlie  toxin  is  not  ot  the  nature  ot  alkaloids,  tox- 
albnmins,  or  glucosides,  and  most  j)robably  Iselongs  to  the  indefinite 
group  known  as  “ bitter  principles.” 


MKIJANTHACKAD. 

.l/A7./.4A77/r,S’  COMnArt^,  Aaiil. 

Spoiiiiijms. — Tvriudjie-roer-my-niet,  truitjie-roer-my-niet. 

— 15.  ,T.  L(M)TS,  Brewershoek,  Britstown,  C.B. 

Siimptoms. — A sheej), drenched  with  (SO  gianis  ot  dry  leaves, 
flowers,  and  young  fruits,  developed  symi)toms  ot  i)oisoning  within 
three  hours.  The  most  outstanding  symptoms  were  dyspnoea, 
cyanosis,  hoven,  and  an  accelerated  and  weak  t)ulse  ; death  occurring 
within  toui'  and  a halt  hours  alter  dosage. 

Post-mortem  Appearances. — Slight  hydropericardium,  pro- 

nounced hyiieraemia  and  slight  oedema  of  the  lungs,  snbe])icardial 
haemorrhages,  hyperaemia  of  the  liver  and  kidneys;  subcutaneous 
blood-vessels  markedly  injected,  general  cyanosis,  rumen  markedly 
distended  with  gas,  and  a marked  acute  haemorrhagic  duodenitis 
and  jejunitis. 
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MKLIAMHUS  MAJOR,  Linn. 

Si//ioiiii)iis. — Kiuidjie-ioer-iiiy-iiiet,  truitjie-roer-my-niet. 

(h  ifiin. — (1)  Mr.  ])escliaiui),  Alve  Rich,  Humaiisdorp ; (2)  P.  L. 
ic  Roux,  l*okkraal,  Woicester. 

Si/ III /)t(uns . — A hundred  oraiiis  of  the  fresh  plant  in  the  pre- 
tlowerinp'  sta<>e  caused  syni])tonis  witliin  three  hours.  The  animal 
showed  oreat  distress,  profuse  urination,  oedema  of  the  lungs, 
lahouied  breathing  and  an  accelerated  pulse,  and  died  during  the 
following  night.  400  giams  of  the  fresh  plant  caused  death  within 
four  hours.  Storage  causes  no  decreuvse  in  the  toxicity  of  this  plant, 
as  it  still  ])roved  to  be  toxic  Iti  months  after  collection. 

l^iisf-iiiai  tciii  A /i/iea ranees. — Pronounced  geneial  cyanosis,  in- 
jection of  the  subcutaneous  Idood-vessels,  marked  hyperaemia  and 
slight  oedema  of  the  lungs;  hy])eraeniia  of  the  liver,  marked 
haemorrhagic  swelling  of  the  bronchial,  mediastinal,  retropharyn- 
geal, and  submaxillary  lymph  glands;  numerous  haemorrhages  in 
mucosa  of  abomasum;  and  an  acute  catarrhal  enteritis. 

M ieidseojiieaJ  I’afliolor/ieal  Aiiafoiiiieal  Diagnosis  : — Extensive 
fatty  degeneration  of  liver,  hyi)eraemia  of  liver  and  kidney,  and  a 
marked  haemorrhagic  lymi)hadenitis. 


PASSIFLORACEAE. 

ADEMA  SPECIES,  AAriOyAL  HERBARIUM  Xo.  Ttill. 

Origin. — Mayfern,  Eastern  Transvaal. 

Sginptoins. — Sixty  grams  of  the  bulb  caused  dysi)uoea  and 
l)aralysis  within  five  minutes  after  drenching.  Fibrillary  contrac- 
tions of  all  the  mus(des  of  the  body  were  seen,  the.se  persisted  even 
u])  to  five  minutes  after  death,  which  occurred  within  ten  minutes 
after  dosage. 

Pust-inortein  Appearances. — Geneial  cyanosis,  marked  hyper- 
aemia of  the  lungs,  pronounced  hyperaemia  of  the  liver,  and  heart 
in  diastole. 

ADEMA  (tLAUCA. 

Origin. — Growing  in  a tin  on  the  veranda  of  the  ('hemistry 
liuilding,  ( )nderstei)oort . 

The  leaves  were  found  to  contain  a large  amount  of  hydrocyanic 
acid.  One  hundred  grams  of  the  fresh  leaves  dosed  to  rabbits  had 
no  effect  on  these  animals.  On  mincing  the  leaves,  a strong  smell  of 
]>russic  acid  is  emitted,  and  the  negative  results  may  be  asciibed  to 
the  escape  of  a large  amount  of  the  luussic  acid. 


PORTXM.At'AtdAV  K. 

.1 XA  C.  1 .1/  /hS' A’  Rf  >S  TE  LE  Till  AST  RUM  !).('. 

Origin. — P.  L.  le  Roux,  I’okkraal,  Woi'cester. 

A sheep,  dremdied  with  2b0  grams  of  the  fresh  jilant  in  the 
flowering  stage,  had  no  ill-eltects. 
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EAXITNCULACEAE. 

HANrXCrLUS  PUnESCENS,  Tiiunb. 

Sijnonyru . — Kankerblaar. 

Origin. — (1)  Veterinary  Eesearcli  Laboratory,  Nooitgedaclit 
Ermelo ; (2)  Banks  of  the  Aapies  River,  Ondersteiioort. 

Mr.  Le  Roux,  Veterinary  Research  Officer,  ( Jnderstepoort,  was 
the  first  to  prove  this  plant  toxic  to  sheep  at  Aooitgedacht,  Ermelo. 
The  undermentioned  experiments  at  (dnderstepoort  confirmed  his 
findings. 

Sgtnptums. — Three  hundred  and  thirty  grams  of  tlie  fresh  plant 
in  the  ])re-fiowering  stage  caused  restlessness,  hoven,  an  accelerated 
jnilse,  diuresis,  and  frequent  defaecatiou  in  a sheep,  within  half  an 
houT  after  dosage.  The  animal  seemed  to  suffer  severe  pain,  as  it 
groaned  continually,  and  was  very  restless.  The  animal  recovered 
after  three  days. 

Another  sheej),  dosed  with  200  grams  of  the  fresh  plant  in  the 
flowering  stage,  showed  similar  .symptoms,  and  in  addition  developed 
a profuse  fluid  greenish  diarrhoea.  As  after  three  days  the  animal 
was  still  suffering  severe  pain,  and  there  being  no  improvement  in 
its  condition,  it  was  killed  for  post-mortem  purposes. 

The  i)ost-mortem  revealed  a pronounced  acute  catarrhal  enteritis 
with  numerous  haemorrhages  in  the  mucosa. 


SOLAAACEAE. 

PUTS  ALLS  MINIMA,  Jj. 

Sgnon g nos- . — Wild  goo.seberry , kalkoengif . 

(h-igtn. — Old  lands  at  Onderstepoort. 

The  assertion  by  farmers  that  the  above  plant  causes  abortion 
in  j)regnant  ewes,  formed  the  basis  of  these  exiieriments. 

Six  healthy  heavy  pregnant  ewes  in  good  condition  were  engaged 
in  the  experiments.  Each  of  these  animals  were  drenched  daily  tor 
a ])eriod  of  IT  days  with  GOO  grams  of  the  fresh  plant  in  its  different 
stages  of  development.  The  ripe  berries  were  gathered  from  the 
ground  and  also  tested.  Each  ewe  received  a total  amount  of  10  1/5 
kilograms  of  the  plant.  All  the  ewes  remained  healthy  and  gave 
birth  to  healtliy  lambs  after  the  normal  period  of  pregnancy. 

S<  LLA  N I h)/  CA  PS  1C  A S TPUM . 

<>rigin. — Klerksiloiq)  Town  Lands. 

A rabhit,  drenched  with  100  grams  of  the  ripe  red  beriies, 
showed  no  ill-effects. 


THYMELEACEAE. 

AirniPOSOLEN  POIMCEPIIA  LUS,  Met. 

Sg  non  gm . — Januarie-bos. 

( ho  gin . — Phillipstown. 

Earmers  believe  this  ])lant  to  (>e  })oisonous.  On  grinding  the 
(hied  plant  it  causes  a marked  feeling  of  burning  in  the  nose  and 
throat. 
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Riibbits  dosed  with  quantities  iip  to  GO  grams  of  the  dry  plant 
in  the  flowering  stage,  and  slieep  with  one  kilogram  at  the  rate 
of  200  grams  daily,  develoi)ed  no  symptoms  of  ill-health. 

GMDIA  CAPITATA,  L.f. 

( )ri(/in . — Pretoria  (Erasmus). 

This  plant  was  susi)ected  of  having  caused  deaths  amongst  cattle. 
Only  a small  quantity  was  foiAvarded  and  a rabbit  drenched  with 
00  grams  of  the  fresh  flowering  j)lant  had  no  ill-effects. 

PEDDIEA  AEEICANA,  Harv. 

Sijnoni/ms. — Sterkbos  “ Gashuana  ” isifufufu. 

(hi()in. — (1)  liaenertsbiirg,  Transvaal;  (2)  Mount  Shannon, 
Deepdale,  Ini})endhle  District. 

Mr.  Robinson,  of  the  Division  of  Veterinary  Services,  ( fnderste- 
])Oort,  conducted  feeding  experiments  witli  a hovine  at  the  Allerton 
Veterinary  Jjaboratoiy,  witli  negative  results. 

A sheep,  drenched  with  100  grams  of  the  dry  plant  in  the 
flowering  stage,  developed  no  symptoms  of  poisoning. 

Natives  are  said  to  use  this  jilant  medicinally  and  criminologi- 
cally. 


VERRENACEAE. 

CLEIP ) DEM) RON  TRI Eli YLLVM . 

Orif/in. — (1)  A.  Adendorlf,  Kendal,  Natal. 

Thirty  grams  of  the  dry  flowering  plant  had  no  ill-effects  on 


7.YG0FH  1 ^LLA  CEA  E . 

Y.YGGEHYLUAL  MIGRGCAREUM,  Liciisr. 

Si/)iontjms. — ( )u-ooibos,  armoedsbos,  sandrepuis. 

(hifiin. — Erasersburg,  Laingsburg,  Williston,  Carnarvon. 

The  undermentioned  exjieriments  weie  carried  out  witli  material 
received  from  Mr.  H.  P.  van  Niekerk,  Rleskrantz,  Carnarvon,  ('.P. 
This  plant  was  suspected  of  having  caused  heavy  mortality  in  sheeji 
tiansported  by  train  from  Middelburg,  Cajie,  to  (kiniarvon.  'I'liere 
are  no  jirevious  records  of  the  toxicity  of  this  jilant. 

S umptoms. — A rabbit  dosed  with  25  grams  of  the  dry  llowering 
])lant  was  found  in  a semi-jiaralytic  state  the  next  morning.  The 
animal  furthermore  showed  torticollis,  (|uivering  of  the  tail,  an 
accelerated  juilse  and  resjiiration,  convulsions,  diarrhoea,  and  a 
weak  (“ornea  reflex.  It  was  lying  on  its  side  unable  to  lift  its  head. 
()n  the  fourth  day  after  dosage  the  animal  died  in  a state'  of  com- 
jilete  paralysis. 

Eost-iiiarfem  ApiK’aranrctf. — Pronounced  hyperaeniia  of  the 
lungs,  subendocardial  haemorrhages  in  left  ventricle,  an  acute 
catarrhal  ga,stro-enterit  is,  marked  degeneration  of  the  liver  and 
kidneys. 
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A sliee])  was  drenclied  with  600  grams  of  tlie  dry  ])laut.  The 
next  morning-  it  was  found  lying  down  in  the  hox  with  the  head 
resting  on  the  ground,  and  when  touched  it  suddenly  jumped  into  the 
air  and  fell  on  the  floor,  heing  unable  to  support  its  body  on  the  legs. 
It  rose  with  difhculty  and  walked  with  a swaying  gait,  showing- 
marked  ataxy.  The  heart-heat  was  very  irregular  and  accelerated. 

( )n  the  third  day  after  dosage,  diari  hoea  set  in  and  the  animal  lost 
lapidly  in  condition,  rurtherniore,  a quivering-  of  the  mus(-les, 
inappetence,  listlessness,  and  an  accelerated  respiration  were  present. 
The  animal  seemed  to  have  lost  all  control  over  the  voluntary  muscles. 
Death  occurred  on  the  tenth  day  after  dosage.  Xo  more  material  was 
available  to  continue  the  experiments. 

Posf-mvrtem  Appearances. — Anaemia,  emaciation,  marked 

hyperaemia  of  the  lungs,  liver,  spleen,  and  kidneys;  degeneration 
of  the  liver;  impaction  of  the  rumen  and  reticulum;  haemorrhagic 
aboniasitis  and  enteritis;  haemorrhagic  swelling  of  the  bronchial, 
mediastinal,  and  retropharyngeal  lymph  glands. 

Mievoseopical  Patholofjieal  A natoni  ical  Diapnnsis. — Extensive 
fatty  changes  in  the  liver,  kidneys,  and  myocard,  and  pigmentation 
of  the  spleen. 

In  conclusion,  I would  like  to  express  my  indebtedness  to  Dr. 
Phillips  and  Mr.  Mogg,  of  the  Division  of  Botany,  for  valuable 
information  and  plant  specimens  received  from  them.  I am  also 
indebted  to  Mr.  Le  Eoux,  of  our  Division,  for  the  many  plants  he 
has  supplied  me  with,  and  to  Dr.  (juin,  who  supervised  the  poisonous 
plant  experiments  during  my  absence  from  Onderstepoort. 

Dr.  De  Kock  kindly  obliged  by  having-  the  sections  i)iei)ared  and 
examined  in  the  Department  of  Pathology  of  the  ( inderstepoort 
Laboratories. 
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Vlei  Poisoning. 

(VALLEY  POISONING.) 
(VELD  POISONING.) 

PART  I. 


By  C.  P.  NESEP,  ILA.,  D.Sc.,  ^I.ILC.V.S.,  Peseaicli  Officer, 
( liiderstepooi't. 


IIISTOPY. 

Ix  (he  ])asf  .several  stocivowiiers  have  reporfed  morfalify  in  caftle 
dniino'  the  months  of  vSeptemher  to  December.  At  first  it  was  thon<>ht 
(o  l)e  due  to  a (diange  in  grazing,  whicli  is  so  frequently  lesponsihle  for 
alimentary  disturbances,  jjarticularly  of  the  nature  of  a ])aresis  of  the 
fore-stoma(dis,  or  a diarrhoea  provoked  by  young  vegetation. 

The  history  sui)plied  by  a certain  owner  was  emphatically 
against  the  above  ideas,  because  cases  of  the  di.sease  in  question  never 
occurred  ])rior  to  the  decimation  of  his  herd  by  East  Coast  fever  in 
1!)18.  On  account  of  East  Coast  fever,  this  owner  tried  to  augment 
his  income  by  means  of  certain  crojjs  which  could  he  raised  in  his 
locality.  The  agricultural  exi)eriment  was  not  very  succe.ssful,  and 
for  this  reason  ihe  farmer  decided  to  revert  to  cattle  rearing.  After 
this  decision,  mortalities  from  a hitherto  unknown  disease  occurred 
during  the  spring  and  early  summer  months.  It  may  he  mentioned 
heie  that  on  account  of  the  agricultural  activities  the  vlei  (valley) 
vegetation  extended  to  a considerable  distance  beyond  its  normal 
boundaries  on  either  side  of  the  stream,  as  seen  in  the  ])hoto. 

This  hi, story  immediately  suggested  tlie  ])ossibility  of  poisonous 
])lants  being  responsible  for  tlie  mortality  in  cattle. 

After  several  visits  to  the  farm,  no  ex])lanation  could  be  offered 
for  the  deaths,  excei)ting  upon  the  assumption  that  some  uid<nown 
poisonous  j)lant  (or  its  parasites  or  saprojjliytes)  had  numerically 
increased  to  such  an  extent  that  in  ordinary  grazing  (he  gross  intake 
was  sufficient  to  account  for  ])oisoning. 

It  was  therefore  advised  that  ex])erienced  botanists  sliould 
investigate  ibis  ])ossibility.  This  advice  was  accejjted  by  the 
Director,  but  no  known  South  African  poisonous  i)lants  (or  patho- 
genic parasites  or  sa])rophytes)  Avere  re])orted  to  b(>  j)iescnt  there;  on 
the  contrary,  it  was  suggested  and  subse(|uent  ly  dispioved  tliat  the' 
animals  died  from  lead-poisoning. 

EXI»EPLM  ENTS. 

After  this,  the  invest igatoi'  I'csorted  to  the  methods  adoi)t('d  by 
Anilrews  in  his  investigations  in  connection  with  i)ushing  dist'asc. 
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i.e.  tetliei'ing  animals  on  selected  sites.  Mog«’  assisted  in  selecting 
the  tethering  sites.  A complete  botanical  survey  of  the  locality  where 
the  experiments  were  undertaken  is  given  hy  Mogg  in  Part  II  of 
this  report. 

The  tetliering  experiments  were  undertaken  to  elucidate  the 
following  points:  — 

(1)  (V)uld  lead-poisoning  he  responsible  for  the  symptoms  and 
deaths  ? 

(2)  To  establish  the  boundaries  of  dangerous  areas,  if  lead- 
poisoning could  he  excluded. 

(8)  d'o  discover  the  res])onsihle  poisonous  agent,  if  lead- 
poisoning could  he  excluded. 

These  tethering  experiments  pioved  beyond  doubt  that:  — 

(a)  Lead-poisoning  was  not  responsible  for  the  mortality  in 
the  cattle; 

{!>)  plants  commonly  supposed  to  he  poisonous  could  not  he 
incriminated  ; 

(c)  animals  died  of  a disease  identical  with  that  res])onsihle 
for  the  mortality  in  tlie  owner’s  cattle  on  vlei  pasturage 
where  no  known  poisonous  plant  was  ])resent. 

In  order  to  exclude,  as  possible  causes  of  the  disease,  diverse 
plants  belonging  to  genera  with  species  supposed  to  he  poisonous  to 
cattle  in  otlier  parts  of  the  world,  tliese  were  offered  in  large  amounts 
to  susceptible  animals  at  the  Laboratory.  The  net  result  was  that  a 
species  of  Siiiiih  (S.  fhunhof/ii),  gathered  from  the  farm  wliere  the 
experiments  were  undertaken,  i)roved  to  be  toxic  on  one  occasion. 
Unfortunately,  the  animal  died  dining  tlie  night  and  therefore  no 
symptoms  were  recorded.  Tlie  post-mortem  apjiearances,  however, 
very  closely  resembled  those  described  later  on.  “ Sium  from  the 
Aapies  Liver  ” fed  to  cattle  at  the  Laboratory  was  harmless. 

Other  plants  rejnited  to  lie  toxic  elsewhere — for  examjile, 
l^anuncuhts  and  ?]quisetu >n — were  fed  in  large  (luantities  to  animals 
without  bringing  about  the  slightest  traceable  disturbance. 

These  tethering  experiments  were  commenced  on  25th  October, 
1925,  the  animals  being  actually  confined  to  the  sites  given 
ajiproximately  in  the  sketch-map  appearing  in  the  second  jiart  of  this 
report.  It  will  he  seen  that  the  sites  were  so  selected  that  the 
following  conditions  obtained:  — 

(I)  In  sites  the  animal  (Xo.  039)  was  grazing  on  vlei  vege- 
tation in  Avhich  both  Sium  and  Equisetum  were  present. 
The  animal  also  had  access  to  water  from  the  washings  of 
the  lead-mine. 

(2;  In  sites  B,  the  animal  (Xo.  (>33)  was  grazed  on  vlei  vegeta- 
tion on  which  there  was  a liltle  Slum,  hut  a very  large 
amount  of  Equisetum.  It  also  had  access  to  water  as  in 
(1). 

(3)  In  sites  V,  the  animal  (X^o.  040)  grazed  on  vlei  vegetation 
where  both  Sium  and  Equisetum  were  absent  and  at  a 
jioint  above  the  entrance  of  water  from  the  mine  washings 
into  the  stream. 
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(4)  In  sites  I),  the  animal  (No.  (>29)  was  grazed  on  relatively 
speakino'  pood  prass  wliieh  contained  no  vlei  vepetation. 
Moieovei',  this  animal  received  water  from  natural 
fountains  on  the  south  ridge. 

(5)  Sites  K were  so  selected  that  the  animal  (Xo.  032)  was 
(‘onfined  to  vlei  grazing  free  from  both  Eqin'setinii  and 
Siiini,  hut  the  water  was  the  same  to  which  animals  in  (1) 
and  (2)  above  had  access. 

(ii)  Sites  h'  were  so  situated  tliat  there  was  a complete  absence 
of  vlei  vegetation  (animal  Xo.  051). 

The  grazing,  however,  was  relatively  speaking  poor,  and  the 
animal  was  forced  to  drink  water  coming*  from  the  lead-mine. 

The  results  of  these  exi)eriments  may  he  hiietly  summarized  as 
I ollows  : — 

(n)  The  animal  on  sites  A became  ill  and  on  2nd  Xovemher 
showed  some  of  the  (diaracteristic  symj)toms  to  he 
described  later  on.  This  animal,  however,  refused  to  take 
any  further  vlei  vegetation  on  its  first  spot,  and  was  con- 
sequently moved  to  another  spot  where  the  conditions  were 
more  or  less  identical.  The  cow  improved  for  a time,  hiit 
later  on  became  so  weak  that  it  was  necessary  to  transport 
her  in  an  ambulance  to  ( )nderste])oort,  where  she  recovered 
com])letely. 

(5)  The  animals  on  sites  15,  1),  and  F did  not  show  any 
symptoms  beyond  a slight  diarrhoea. 

(ci  The  animal  on  sites  f'  was  extremely  excitable  and  got 
hogged  on  seveial  occasions.  It  is  uncertain  whether  the 
Ijogging  could  be  connected  with  vlei  poisoning.  This 
point  will  he  discussed  later  on. 

{(/)  The  animal  (Xo.  (i32)  tethered  on  sites  E developed  ty])ical 
symptoms  of  the  disease  iinder  discussion  within  14  days 
of  the  commencement  of  the  experiments  and  died  two 
days  later.  On  this  site,  within  the  tethering  range,  no 
single  plant  of  a known  toxic  nature  could  he  found,  e.g. 
Shim,  Eqiti.'iciu  m . and  EanuucuJus  were  entirely  absent. 

The  above  ex])eriments  were  repeated  during  the  spring  and 
summer  of  1929,  with  results  very  similar  to  those  obtained  in  1925. 
During  the  experiments  the  animal  on  sites  A became  ill  and  t.v])ical 
sym])toms  were  recorded.  These  ti'thering  exjieriments  were  therefore 
discontinued  after  a few  weeks. 

In  addition  to  tethering  exiieriments,  feeding  tests  were  also 
carried  out  as  indicated  in  Fart  11.  These  results  may  he  sum- 
marized as  follows:  — 

(1)  Shim,  fed  to  Cow  Xo.  707,  and  Eaini iiriihis , fed  to  Cow 
A"o.  717,  in  amounts  of  two  pounds  daily  did  not  pioduce 
any  symjitoms. 

(2)  Vlei  vegetation,  cut  in  sites  C and  F,  where  Shim,  Ei/iii- 
sehim,  and  I\a ini iirii his  wcie  absent,  and  fed  iii/  hltihim, 
produced  tyjiical  symjitoms  of  tin'  disease,  tlie  animal 
dying  in  one  instance  and  being  destroyc'd  in  c.rf  rr  m is  in 
the  other.  The  post-mortem  appc'aranccs  wt'rc  tyi)ical  in 
each  case. 
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(3)  On  account  of  these  results,  five  i)lauts  which  were  very 
prevalent  in  sites  C and  E were  finally  selected  for  feeding- 
tests  and  animals  fed  daily  according-  to  the  following- 
plan  : — 

Feeding  Tests  commenced  12. 11. 20. 

(1)  Cow  No.  743,  fed  on  2 Ih.  Scirpits  corgmbusus  + li)  lb. 
( )nderstepoort  hay. 

(2)  Cow  No.  005,  led  on  2 lb.  Cave,v  cer/^aa  + No.  (l)  + 8 lb. 
( fnderstepoort  hay. 

(3)  Cow  No.  719,  fed  on  2 lb.  Vycieus  + Nos.  (1) 

and  (2)  + 0 lb.  ( Inderstepoort  hay. 

(4)  Cow  No.  033,  fed  <)ii  2 Ih.  EJeocharis  /;/aosn  + Nos.  (1), 

(2),  and  (3) + 4 Ih.  ( Inderstepoort  hay. 

(5)  Cow  No.  1)51,  fed  on  2 lb.  Haemarfhria  compressa  + 
Nos.  (1),  (2),  (3),  and  (4) +2  lb.  Onderstepoort  hay. 

These  feeding-  tests  ended  23.1.27. 

The  first  three  cows  refused  to  take  their  ration  after  five  days. 
In  no  instance,  however,  did  nervous  syniptonis  appear.  After  a 
week  of  starvafioii,  the  animals  again  began  to  feed,  and  for  several 
weeks  nothing-  hut  mild  laxation  could  he  observed.  This  laxative 
effect  was  probably  l)rought  about  by  the  coarse  nature  of  the 
vegetation  causing-  intestinal  irritation. 

On  2nd  .Tanuary,  1927,  animal  No.  005,  fed  on  Care.r  cerniia  and 
Scirpits  corg mhosus , showed  violent  symptoms,  during  wliich  the 
right  horn  was  broken.  These  symptoms,  excepting  that  they  were 
exceptionally  violent,  were  typical  of  the  disease  under  discussion. 
( )n  the  following  day  the  animal  showed  peculiar  champing  move- 
ments and  grinding  of  the  teeth,  together  with  smacking  movements 
of  file  mouth.  These  sym])toms  (lisapi)eared  in  a day  or  two. 

Animal  No.  719,  fed  on  Fijcreus,  Care.v,  and  Scirpits,  also 
showed  fairly  violent  symptoms  during  the  night  of  4th  January, 
1927.  Later  on  the  symptoms  subsided  somewhat  and  became  typical 
of  the  disease  as  observed  under  natural  conditions.  This  animal  died 
during  tlie  night  of  (ith  January. 

These  feeding  tests  were  rearranged  on  24fli  January,  1927,  two 
animals  (Nos.  4717  and  743)  heing  fed  on  Pijcreits,  No.  719  on 
Scirpits,  a fourth  (No.  605)  on  Ctiren',  and  a fifth  (No.  651)  on 
llttemtt  ft  lin'd  and  Eleocharis.  In  each  case  the  animal  received  its 
res])ective  feed  ad  lihitum. 

( )n  account  f)f  the  lateness  of  the  season  and  the  prevalent 
diought,  these  experiments  had  to  he  discontinued. 

SYMPTOM 

The  symptoms  shown  by  cattle  may  be  biiefly  summarized  as 
follows  : — 

(//)  111  acute  cases  there  is  inapiietence  followed  by  marked 
nervous  di.sturbance,  varying  from  mania  to  extreme  dull- 
ness and  even  coma.  Death,  as  a rule,  follows  in  a few 
hours,  hut  recoveries  witliin  a few  days  have  been 
recorded. 
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(b)  In  average  ca.ses  the  symptoms  are  approximately  as 
follows  : — 

The  animal  becomes  hyperaesthetic  after  a short 
period  of  dullness  and  therefore  the  herdboys  very 
frequently  report  viciousness. 

Tjater  the  animal  shows  a partiality  for  shade  and 
grazes  with  reluctance.  These  symptoms,  however,  are 
due  to  dilatation  of  the  pupils  and  a certain  amount  of 
paresis  of  the  tongue  and  cheeks.  The  symptoms  noted 
above  progressively  increase,  so  that  in  the  end  the 
animal  is  unable  to  prebend,  masticate,  and  in  bad  cases 
even  unable  to  drink.  Frothy  saliva  dribbles  constantly 
from  the  mouth.  During  this  stage  the  pupils  are  widely 
dilated,  and  the  animal  in  consequence  always  makes  for 
dark  places.  In  its  progress  it  may  walk  straight  up 
against  any  object  in  its  way,  and  may  stumble  over  it. 
( )ften  the  animal  may  even  stand  pushing’  against  such 
objects  for  hours  on  end  apparently  because  it  d(jes  not 
understand  how  to  get  away.  There  are  now,  as  a rule, 
irregular  muscular  tremblings,  such  as  flicking  of  the  eye- 
lids, etc.  Reflexes  are  also  usually  markedly  exaggerated. 

These  .symptoms,  provided  that  the  animal  is  fed 
artificially,  may  last  for  a period  varying  from  several 
days  to  several  weeks.  Drenching  the  animal  with  con- 
centrates has  .so  tar  not  been  found  beneficial  beyond  fhat 
it  prevents  rapid  loss  of  condition  and  strength. 

(c)  In  some  cases  the  train  of  .symptoms  is  as  follows:  — 

There  is  a complete  inappetence  accompanied  by 
extreme  diillness.  The  animal  tends  to  lean  against 
objects  or  hang  in  its  collar  and  when  forced  to  move  the 
gait  is  uncertain.  Soon  nervous  .symptoms  develop,  which 
vary  from  convulsive  fits  to  rhythmic  contractions  of  mus- 
cular groups,  so  that  the  animal  appears  to  he  sutt'ering 
from  hiccoughs.  At  the  same  time  a paresis  of  the  lips, 
cheeks  and  lower  ])art  of  the  tongue  develops,  so  that  the 
animal  cannot  drink  or  eat  in  a normal  manner.  Driven 
by  great  thirst,  the  animal  soon  learns  to  drink  by  di])ping 
the  whole  lower  part  of  the  face  into  the  water.  ^ ision 
is  also  impaired,  owing  to  dilated  ])uj)ils,  and  after  a tew 
days  the  dullness  is  succeeded  by  a hy])eraesthesia.  Such 
animals  may  recover  slowly  oi'  may  die  fiom  starvat'on. 

In  cases  showing  symptoms  as  in  (b)  and  (c)  there  is 
a constant  chani])ing  of  the  jaws  and  frothy  saliva  dribbles 
continuously  from  the  mouth.  In  some  eases  tlie  tongue 
is  slightly  protruded,  and  in  all  ease.s  the  muzzle  heeoim'S 
soiled  during  futile  efforts  at  prehension. 

(d)  In  the  mildest  cases  mere  inai)i)etenee  with  loss  of  milk 
and  indefinite  nervous  .symptoms  liave  been  recorded. 

In  all  cases  where  the  aiiimal  did  not  die,  convalescence  extended 
over  a peiiod  of  weeks. 
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roST-MOKTP]M  APPEAEANCES. 

The  post-mortem  appearances  are  exceedingly  variable,  and  only 
one  constant  feature  could  be  found,  viz.,  a very  marked  and  rapidly 
appearin<>’  rigor  mortis.  This  phenomenon  was  observed  in  every 
case,  and,  as  a rule,  rigor  mortis  was  present  over  the  entire  body 
within  an  hour  after  death.  A second  change,  while  not  constant, 
was  noted  in  a large  number  of  cases,  i.e.  hyperaemia  of  the  meninges 
and  brain.  In  some  cases  the  hyperaemia  was  slight,  hut  in  other 
cases  very  marked. 

Apart  from  tlie  above  (dianges,  nothing  abnormal  may  be  found 
at  post-mortem.  In  other  cases,  again,  marked  changes  may  he 
noted,  viz.,  rigor  mortis  very  niaiked  throughout  the  body,  hyper- 
aemia of  the  brain  and  meninges,  venous  engorgement  and  slight 
oedema  of  the  lungs,  dilatation  of  tlie  right  ventricle  and  contraction 
of  file  left,  both  cavities  containing  uniform  red  clots,  liver  con- 
siderably enlarged,  showing  venous  engorgement  and  marked  fatty 
degeneration  (and  pigmentation),  gastro-enteric  catarrh,  cloudy 
swelling  of  the  cortex  of  the  kidneys. 

In  many  cases,  es])ecially  those  which  are  violent  prior  to  death, 
various  traumatic  lesions,  generally  over  the  prominent  parts,  may 
he  noted.  Finally,  it  may  he  added  that  the  carcass  is  in  a state  of 
emaciation  when  Tlie  disease  has  run  a long  course. 

The  post-mortem  appearances  in  the  case  of  ox  No.  1179,  which 
died  on  27th  October,  1925,  after  receiving  18-i  Ih.  of  green  Siurn 
over  a period  of  tliree  days,  were  as  follows;  — 

Hyperaemia  of  the  brain,  venous  .stasis  and  oedema  of  the 
lungs,  ecchymoses  under  the  epicardium  and  right  endocar- 
dium, and  in  the  mucous  membranes  of  the  trachea  and 
bronchi,  venous  stasis  and  slight  fatty  degeneration  of  the 
liver  and  kidneys,  hyperaemia  of  the  gastric  mucous  mem- 
branes, tumor  splenis. 

DISCUSSION. 

The  data  recorded  here  leave  no  room  for  doubt  that  certain  of 
our  vSouth  African  vleis  are  poisonous  to  cattle  (and  possibly  to  otlier 
stock).  We  have  so  far  definitely  proved  that  one  vlei  is  certainly 
very  poisonous  to  cattle  under  certain  conditions.  The  probability, 
liowever,  is  tliat  vleis  are  jioisonous  to  a greater  or  lesser  degree  over 
wide  areas.  There  is  another  vlei  some  40  miles  away  from  the  one 
where  the  recorded  experiments  were  carried  out;  here  a disease  with 
nervous  .symjitoms  makes  its  a]ipearance  every  year  during  the  spring 
and  dry  summer  montlis.  At  first  it  was  thought  tliat  heartwater 
was  res])onsible  for  the  symjitoms  and  deaths,  but  transmission 
exjieriments  by  blood  inoculations  gave  negative  results  in  every  case. 

Ajiart  from  the  case  mentioned  above,  farmers  from  jiractically 
all  over  the  country  comjilain  about  a disease  jiojmlarly  called  dronk 
galsiekte  (drunk  gallsickness,  esjiecially  during  the  sjuiiig  and  dry 
summer  months.  We  usually  took  it  for  granted  that  dronk  galsiekte 
was  notliing  but  heartwater.  In  (juite  a large  number  of  cases  blood 
inoculation  into  suscejitible  animals  failed  to  confirm  this. 
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Witli  the  information  <>ained  during'  tlie  last  two  seasons  it  seems 
])rol)able  tliat  many  eases,  diagnosed  as  lieartwater  in  the  past,  were 
aetnally  eases  of  vlei  jioisoning,  similar  to,  if  not  identical  with,  that 
reeorded  here.  It  may  he  mentioned  that  dronk  galsiekte  is  also 
rei)orted  hy  farmers  from  loealities  where  lieartwater  is  unknown. 

In  some  resjieets  ilie  symjitoms  of  the  vlei  poisoning  under  dis- 
cussion also  somewhat  resemhle  those  of  lamsiekte,  especially  where 
jiaresis  of  the  cheeks  and  tongue  are  very  marked.  In  lamsiekte, 
however,  oilier  nervous  synijitons  are  never  noted,  and  their  ahsenee 
serves  lo  differentiate  between  it  and  vlei  poisoning. 

The  toxicity  of  the  vlei  under  discussion  varies  very  considerably 
from  month  to  month.  The  fact  that  cattle  free  to  roam  where  they 
like  contract  the  disease  only  during  the  spring  and  early  summer 
months,  is  perhaps  due  to  better  and  more  palatable  grazing  after 
the  early  summer  rains;  sucli  cattle  then  undoubtedly  eat  less  of  the 
coarse  vlei  vegetation.  To  jiut  this  differently,  duriiiK  the  spring 
and  early  summer  months  the  green  vlei  attracts  cattle,  and  they 
then  eat  a very  much  greater  hulk  of  the  ]ilants  growing  there  than 
later  on  when  good  grazing  is  available.  Hut  with  the  tethering  and 
feeding  experiments  the  cattle  had  no  liberty  to  roam,  and  yet  the 
toxicity  was  different  from  time  to  time,  and  even  from  place  to  place, 
e.g.  in  1S)25  the  animals  on  A sites  became  ill  first,  hut  recovered, 
whei'eas  the  animal  on  E sites  was  the  first  to  die  after  showing 
typical  symptoms.  In  192()  the  A sites  again  were  responsible  for 
the  first  symptoms,  hut  plants  from  the  C sites  caiised  the  first  death, 
those  from  sites  E only  j)roducing  typical  symptoms  considerably 
later.  Again,  in  the  feeding  tests,  nothing  abnormal  hai)i)ened 
during  the  period  12.11.2(1  to  1.1.27,  and  then  suddenly  two  animals 
became  ill,  one  recovering  and  the  other  dying. 

There  is  nothing  startling  in  this,  for  several  of  our  South 
African  iioisonous  plants  give  similar  results,  e.g.  Gifhlaar 
{Dicliapetiil ii w cij mosinn) , Trihuhis  ferre.stris,  ] a/if/vcrKi,  and 
Su/fjliuiits.  In  the  case  of  gifhlaar,  the  jilant  contains  its  dangerous 
toxic  ])i'inciple  in  large  amounts  only  during  its  two  jieriods  of  active 
growth  at  and  about  the  e(|uinoxes;  Tnhuhi.'i  again  is  only 
(langerous  during  a restricted  time  of  the  year,  and  aovfjhuw  sjirouts 
are  most  dangerous  during  dry  spells.  The  circumstances  that  deter- 
mine the  varying  toxicity  of  Vanyucna,  etc.,  are  not  fully  undei- 
stood. 

In  the  case  of  vlei  poisoning,  one  or  more  of  the  causes 
enumerated  above  may  determine  the  toxicaty  of  the  vlei  plants. 
When  this  varying  toxicity  was  realized,  it  was  too  late  to  make 
observations  or  carry  out  experiments  in  connection  therewith.  This, 
however,  will  form  the  subject  of  a futui'i*  study.  One  thing  seems 
certain,  however:  that  the  jihysiological  jirocesses  of  the  plants  vary 
under  varying  conditions,  ami  that  substances  of  a toxic  nature  are 
only  jiroduced  in  large  amounts  under  certain  conditions,  whateviu' 
these  may  he. 

It  cannot  he  said  that  (he  toxic  plants  have  been  definitely 
identified.  Siinii,  however,  is  definitely  poisonous  under  certain  con- 
ditions, namely,  those  ])7evailing  duiing  1927).  Endei'  (he  conditions 
])revailing  duiing  192(i  it  ]»roved  to  he  liarmless  to  cattle.  'I'liis, 
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ho  wever,  i.s  not  an  uncommon  experience  with  South  African 
poisonous  plants,  e.g.  iTeujeria  passennoides  ( vermeerbossie), 

\ anguefUi  (gousiekte  bossie),  and  Trihulus  terrestris  (duhheltjie). 

The  phenomena  here  recorded  are  common  to  very  many  South 
African  poisonous  plants.  A long-  incubation  period  cannot  be 
assumed  in  the  case  of  some  poisonous  plants,  e.g\  Siinn  sp.  ( )n  the 
other  hand,  again,  most  of  the  exjierimental  animals  that  got  ill  only 
showed  typical  synii)toms  after  a week.  This  can  be  interpreted  in 
many  ways,  e.g.  : — 

(1)  That  there  is  a definite  incubative  period.  The  experi- 
ments, however,  do  not  support  this  view. 

(2)  That  there  is  a cumulative  effect  of  the  poison.  The  experi- 

ments to  date  do  not  clarify  this  point.  Indeed,  the 
matter  can  only  be  solved  after  the  jioisoimus  plants  liave 
been  identified  beyond  any  question  of  doubt. 

(T)  That  there  is  at  least  one  plant  other  than  Siuiii  which 
under  certain  climatic  (or  other)  conditions  may  be 
poisonous  to  cattle.  From  the  feeding  te.sts  carried  out 
so  far  it  is  unfortunately  impossible  to  say  whi(di  of  the 
five  ])lants  mentioned  in  the  text  is  certainly  responsible 
for  the  symptoms  and  post-mortem  appearances  recorded. 
In  view  of  the  fact,  however,  that  animals  receiving 
Scii'jjus  i>lus  a small  supplementary  ration  l)ecome  ill, 
this  ])lant  comes  under  very  strong  suspicion.  In  the 
early  ])ait  of  this  arti(de  the  excitability  of  the  animal 
tethered  on  site  C was  mentioned.  In  this  locality  there 
was  an  excess  of  Sci rpus.  It  is  j)ossihle  that  the  nervous- 
ness of  the  cow  was  due  to  vlei  vegetation  rather  than  to 
natural  tendencies.  If  this  sui)i)Osition  is  correct,  then 
Sciipiis  would  receive  a A'ery  large  amount  of  support  for 
its  varying  toxicity.  The  other  two  plants,  namely, 
Pijoeiix  umJ)vosus  and  Cai-e.v  ccniua,  cannot  be  excluded  as 
possible  toxic  agents.  The  feeding  expeiinients  under- 
taken at  the  ])iesent  time  may  serve  to  elucidate  this  point 
later  on. 

The  fact  that  vleis  are  jxjisoiious  in  certain  localities  and  under 
certain  circumstances  cannot  be  disputed.  The  poisonous  ])lants  haA’e 
so  far  not  been  identified  except  in  the  case  of  Sium.  There 
seems  to  be  every  reason  to  susi)ect  that  the  normal  physiology  of  a 
plant  may  be  sf>  disturbed  as  to  lead  to  the  ])roduction  of  products 
])iimarily  poisonous  or  jioisonous  upon  digestion.  The  Avell-known 
cases  of  Sorpliiuii  jioisoning  illustrate  the  j)ossibility  of  the  above 
suggestion. 

The  case,  however,  has  by  no  means  been  j)roved  and  a great  deal 
of  investigation,  esj)ecially  with  reference  to  varying  conditions, 
has  still  to  be  carried  out.  This  can  be  done  best  of  all  by  the  field 
officers. 

In  conclusion,  it  may  be  said  that  this  nervous  disease  can  often 
be  mistaken  for  heartwaier,  a disease  which  appears  in  low-lying 
parts.  In  heartwater,  however,  there  is  always  a marked  hyperther- 
mia as  soon  as  visible  symptoms  appear.  In  vlei  poisoning,  on  the 
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contrary,  no  liyj)crtliennia  of  any  marked  degree  makes  its  appear- 
ance until  muscnlar  contractions  are  severe. 

SFMMATIY. 

(a)  A cattle  disease  occurring  during  tlie  spring  and  summer 
montlis  on  certain  viei  ])asturage  is  described. 

(h)  d'lie  symi)toms  are  mostly  nervous  and  may  be  confixsed  with 
such  well-known  diseases  as  lamsiekte  and  heartwater. 

(c)  Post-moitem  aixpeaiances  are  indefinite,  but  rigor  mortis 
always  follows  veiy  rajxidly  after  death  and  may  be  regarded  as 
characteristic  of  the  jxoisoning. 

{(I)  The  cause  of  the  disease  is  vlei  vegetation,  but  the  jxlant,  or 
plants,  res])onsib!e  have  not  Ixeen  definitely  established. 

(c)  ()n  one  occasion  a sjiecies  of  Siinn  caused  the  death  of  an 
ox  which  was  fed  with  this  plant  ad  Wtittnti. 
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Hy  A.  ().  1).  M.A.  (Cuntal).),  IJeseaich  Officer,  Oiulerste- 

poort. 


Tiir:  f'aiin  on  which  the  poisonino-  occurred  is  situated  about  J8 
miles  E.X.hh  of  Pretoria,  just  at  that  point  wliere  tlie  Magaliesherg- 
Pang'e  (whicdi  runs  almost  due  east  and  west  in  the  Pretoria  district) 
is  diverted  from  its  course  shar])ly  southwards.  There  is  consecjuently 
some  faulting  and  much  confusion  in  the  underlying  rocks. 

This  recoid  is  concerned  mainly  with  the  low-lying  paddock 
at  the  west  extremity  of  the  farm.  In  order  to  enable  the  reader  to 
pi(-ture  the  paddock  in  its  place  on  the  veld  and  to  form  an  accurate 
concept  of  the  important  factors  which  influence  its  floral  coni])osi- 
tion  (e.g.  soil,  drainage,  etc.),  a brief  account  of  the  relationships 
of  the  farm  to  the  surrounding  physical  features  will  now  he  given. 

The  fann  is  in  general  sha])e  an  oblong  whose  long  sides  are 
rei)resented  hy  two  low  i)arallel  langes  of  hills  forming  the  northern 
and  southern  boundaries  of  the  farm,  wliilst  the  main  area  emdosed 
consists  of  the  valley  between,  perhai)s  a mile  wide. 

These  ridgelike  hills  are  of  stratified  liaid  qnartzitic  sandstone 
oveilying  softer  shales,  and  compidse  i)art  of  the  ^fagaliesherg  grou]) 
of  the  Pretoria  Series  of  the  Transvaal  System.  The  strata  dij) 
north  at  a fairly  steep  angle  (about  d5°),  but  the  strike  slopes  are 
far  more  gradual  (perhaps  under  20°)  and  imdine  inwards  towards 
a small  intermittent  stream,  whicdi  lies  in  that  third  of  the  valley 
nearer  the  south  ridge. 

The  east  end  of  the  valley  is  at  a iniudi  higher  level  than  the 
ue.stern  honndary.  Therefore,  drainage  is  ra))id  fiom  east  to  west, 
hut  more  gradual  inwards  on  either  side  fiom  the  northein  and 
southern  ridges. 

The  soils  on  the  northern  hanks  of  the  stream,  derived  ultimately 
from  the  breakdown  ])roducts  of  the  shales  and  diabases  of  tlie  strike 
slopes,  are  mainly  clayey  and  very  shallow,  whilst  those  on  tin' 
soiithern  hanks  and  slo])es  are  mainly  sandy  and  deep  (of  white 
(piartzite  origin). 

Now  oiir  ])addock  lies  in  that  poition  of  the  faini  where  the 
valley  lu’oadens  and  flattens  out. 

Hence  the  eastern  i)ortion  of  tin*  j)addock  dis])lays  the  streamlet 
with  steej)  shelving  hanks  cutting  a narrow  dee])  meandei'ing  cliannel 
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ihioiioli  black  clayey  alluvial  soil,  exliibitiii<>'  the  force  of  the  torreiit 
during  the  spate  periods  of  the  suniiner  rainy  season;  whilst  in  the 
western  portion  of  the  paddock  the  stream  bed  rapidly  broadens  out 
fan-wise  into  a marshy  inundatable  Hat  area  over  100  yards  wide. 
Here  the  mixed  transported  soils  are  depositejl  to  great  depths  and 
richness,  and  carry  corres])ondingly  luxuriant  hydrophytic  vegeta- 
tion. 

The  delimiting  western  boundary  of  the  farm,  and  thus  of  our 
paddock,  consists  merely  in  a wii'e-fence  running  from  north  to  south 
across  the  valley.  Midway  between  the  valley  stream  and  the 
northern  hill  is  a public  road,  whicdi  with  the  .stream  thus  divides 
the  valley  into  three  almost  equal  parallel  strips. 

The  western  i)ortion  of  the  northernmost  strip  (that  directlv 
contiguous  with  our  ])addock  and  sepaiated  also  only  by  wire  fences) 
is  of  interest  to  us  only  in  so  far  that  the  farmei'  winters  his  cattle 
in  this  ])urely  hilly-ridge  ])addock,  and  the  grazing  seems  harmless. 
It  is  only  when  he  moves  the  cattle  from  this  camp  into  our  vlei- 
containiug  adjoining  ])addock,  that  “ vlei  poisoning  ” develops. 

Our  paddock  is  a rectangular  fenced  camp  which  extends  across 
the  strip  between  the  road  and  the  stream  to  a fence  about  200  yards 
beyond  the  .stream  on  the  southern  side,  and  about  halt  a mile  up 
the  valley  from  the  westein  extremity  in  an  easterly  direction. 
(See  plan,  page  8-30.) 

The  north-eastern  portion  of  this  valley  ])addock  was  cut  off  by 
a fence  running  south-we.st  obli(|uely  from  a point  on  the  road  below 
the  residence,  almost  to  the  stream,  and  thence  due  east  almost  to 
its  eastern  boundary  fence. 

Within  this  portion  is  a small  lead-mine.  This  mine  has  been 
worked  at  irregular  intejvals  for  about  -lO  years.  (lalena  is  found 
within  a tew  feet  of  the  surface.  The  water  from  the  old  mine  work- 
ings flows  constantly  into  the  valley  stream,  and  when  ore  is  crushed 
and  washed  the  slimes  drain  into  the  stieam  at  a point  very  near  the 
eastern  extremity  fence.  (See  ])lan,  i)age  83(1.) 


SOILS. 


Those  on  the  northern  side  are  derived  from  the  weathering  of 
the  underlying  shales  and  diabase,  together  with  a superficial 
admixture  of  sand  ultimately  derived  from  the  breaking  down  of  the 
quartzite  screes.  Hence  the  iMUisistence  is  clayey;  the  more  so,  the 
nearer  the  stream.  The  soil,  moreover,  is  very  thin  (so  much  so  that 
(he  underlying  rock  is  often  ex^iosed)  and  bakes  hard.  It  carries 
typical  southern  sloi)e,  high-veld  I'idge  vegetation — Andropogonous 
grassland  with  occasional  low  shrubs — but  rainwater  does  not  readily 
penetrate  this  baked  suid'ace,  and  is  usually  largely  lost.  Nearer 
(he  stream  a large  group  of  thorn  trees  occurs  (Acacia  karroo),  quite 
dense  in  parts,  and  as  is  fre([uently  the  case,  they  indicate  sub- 
terranean water.  This  local  consociation  is  .strongly  marked  and 
carries  its  own  associated  species. 

The  soils  on  the  southei'ii  side  of  the  ]>addock  are,  however,  very 
different.  These  are  derived  from  the  steep  (piartzite,  scree-covered 
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slopes  which  occui’  in  their  close  j)roxiinity.  Hence  they  are  pre- 
dominantly sandy,  and  where  nntonched,  carry  a dora  typical  of 
many  miles  of  the  Maf^'aliesl)er<)'  northern  tains  slopes.  Sfoehe 
riticrea  is  a dominant  snlfincticose  lierh  in  this  consociation  and  the 
orass  Perot  is  I at  i folia  occnrs  as  a typical  associated  species  in  this 
reo’ion. 

Hence  on  either  side  of  the  paddock  .stream  dark,  rich,  fine 
allnvial  soil  has  heen  de])osited,  often  to  o'l'eat  de])th  (jnst  helow  the 
mine  diimps,  the  stream  cuts  (diannels  Qnite  10  ft.  deep  into  it), 
d'his  is  mainly  clayey  in  consistency. 

As  mio'ht  he  inferred  from  the  topography  outlined,  the  more 
westerly  portion  of  the  i)addock  w<mld  tend  to  he  more  heavily  silted 
np,  which  is  the  case.  Also  the  angle  of  slope  fi^m  east  to  west 
in  this  i)ortion  of  the  valley  is  gieatly  lessened,  and  the  stream, 
having-  already  cut  deei)er  channels  in  the  easterly  portion  of  the 
])addock,  can  therefore  flow  hnt  slng-gishly  in  the  western  portion 
of  the  paddock,  i-esnlting-  in  greater  deposits  of  snspended  matter, 
{'oncnrrent  with  the  lessening-  of  the  slo])e  from  east  to  west,  the 
slo]ies  from  either  hank  are  here  also  relatively  more  gradnal.  The 
consequem-e  is  that  the  stream,  nsnally  a couple  of  yards  wide, 
hroadens  ont  into  a marsh  in  ])arts  neaily  SO  yards  wide  thronghont 
the  western  third  of  the  (-amj). 

Tt  is  with  this  sti-eam-side  vegetation,  and  particularly  the 
marshy  portions,  that  we  are  mainly  (-oiu-erned. 

HISTOHY. 

The  history  of  this  farmer's  experience  with  disease  in  his  cattle 
is  given  fnlly  hy  Xeser.  Suffice  it  to  say  that  the  farmei-  virtnally 
gave  np  sto(-k  fanning  and  explored  the  possibilities  of  agric-nlt ni al 
farming.  The  catc-hment  area  of  the  stream,  inclnding  several  strong- 
springs  ahoiit  ‘.ii  miles  from  the  western  fence,  was  dammed  np, 
and  the  dee])  soils  of  the  valley  were  ploughed  np  and  ])lanted, 
mainly  on  the  south  side,  right  nj)  to  the  more  sandy  pat(-hes  whi(-h 
were  irrigahle,  at  the  hase  of  the  sonthern  ridges. 

Tims  a large  portion  of  the  camp  with  which  we  aie  concerned 
was  ])longhed,  and  on  the  sonthein  and  eastei-n  sides  tlieie  still 
remains  arable  land  nnder  (-nltivation.  This  distnrham-e  of  I he 
valley  vegetation  oc(-nrred  ahont  seven  years  ago. 

As,  howevei-,  ci'O])  ])rodn(-tion  did  not  entii-elv  satisfy  the 
farmer’s  tastes  and  im-linations,  he  soon  fallowed  the  A'lei  and  giadn- 
ally  ac-qnired  a fresh  herd  of  dairy  cattle,  whi(-h  were  ])nt  to  graze  on 
this  altered  valley  vegetation.  In  1!)~4  these  animals  began  to  idiow 
symptoms  of  a nen-  disease,  whi(-h  led  to  these  botanical  observations 
to  snp])lement  the  work  of  the  veteri naiian . 

The  next  ste]),  therefo)-e,  will  be  for  ns  to  examine  the  <-omi)osi- 
tion  of  the  vlei  vegetation,  and  some  of  the  more  im])orlant  changes 
it  has  nn del-gone  in  rec-ent  years. 

HCOLOdY. 

llv  studying  the  lower  swanqis  owned  by  neighboni-s  to  the 
west  ()f  onr  j)addo(-k,  and  by  making-  (-arefni  notes  of  the  stream- 
conrse  to  beyond  the  eastern  dam,  nim-h  of  the  previous  (-onqiosition 
of  that  hydro])hyt i(-  assoc-iation  (-an  be  tairly  a(-(-nrat(dy  estimatcMl. 
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There  is  little  doubt  that  the  whole  stream-course  was  densely 
colonized  by  reeds  {Phrai;  mites  communis),  bulrushes  {Tijpha 
australis),  and  the  mat  sedge  (Scirpus  cory  mhosus) , the  Typha 
forming  the  innermost  zone  and  the  ' Phray mites  the  outer.  Typical 
undisturbed  associations  of  this  type  occur  to-day  two  or  three  miles 
down-stream.  Wherever  the  area  was  muddy  and  waterlogged, 
Typha  predominated,  Seirpus  also  being  very  prevalent.  However, 
wherever  the  area  was  drained  although  wet,  the  reeds  ])redominated 
to  the  exclusion  of  almost  everything  else,  as  they  do  in  the  case  of 
running  water. 

Associated  with  the  reeds,  on  similar,  drained,  wet  soil,  and 
growing  amongst  them,  rather  on  their  outer  side,  occurred  Care,r 
cernua,  a cy})eraceous  plant  with  very  shar])  saw-edged  leaves. 
Just  without  this  zone,  but  commingled  witli  the  ('are.r,  occurred 
the  zone  of  Pyereus  u mhrosus,  a shiny  leaved,  more  low-groAving 
sedge. 

That,  so  far,  would  be  a normal  zonation  for  a highveld  vlei 
and  stream  of  this  type.  Had  it  been  left  in  the  probable  state  it 
was  in  jirior  to  191S,  that,  in  essential  features,  would  be  what  we 
uould  find  to-day. 

It  should  here  be  noted  that  all  these  si)ecies  are  deeply 
rhizomatous  and  would  largely  tend  to  persist  even  although  surface 
conditions  might  alter  fairly  considerabdy,  e.g.  become  drier  or  colder. 

The  next  series  of  zones  occupied  relatively  drier  ground.  The 
first  was  composed  chietlv  of  EJeocharis  limosa,  together  with 
llae  marthna  eompressa,  tlie  latter  in  a fairly  broad  belt,  de])ending 
upon  tlie  angle  of  slope.  Beyond  tliis  occurred  F i mhrist ylis  eom- 
planata,  well  up  the  stream  hanks  and  merging  with  almost  dramatic 
suddenness  into  Andropoyon  eueomis  and  Imperata  anutd iuacea . 

In  the  muddy  stream-course,  mostly  semi-submerged,  one  found 
the  umhelliferous  Siam  thunheryii.  The  edges  of  stream-courses  are' 
apparently  the  euhabitat  for  this  species,  whose  rhizomes  entrench 
themselves  deeply.  For  if  extensive  silting-up  occurs  during  s])ate 
})eriods,  the  Siam  remains,  emerging  above  it  with  reduced  leaves 
and  rosette  hahit.  Indeed,  these  i)ersistent  remnants  occupy  a 
j)rominent  part  in  these  investigations,  for  although  they  are  of 
interest  as  indicating  the  former  courses  of  the  stream  (and  jiossibly 
of  a present  suhterranean  flow),  yet,  being  toxic,  this  species  occurs 
in  the  zones  most  closely  grazed  by  cattle,  which  seek  out  the  luscious 
llaemarthria. 

Similarly  on  the  banks,  especially  in  the  sand  silted-up  areas, 
occurs  Equisetu  m ramosissim  iem . This  plant  is  irregularly  distri- 
buted and  in  small  (|uantities;  its  interest  lies  in  its  being  so  ])ersis- 
tently  suspected  of  being  toxic.  No  proof  of  this  whatever  exists. 
Howevei,  there  a])i>ears  to  be  abundant  evidence  for  the  toxicity  of 
closely  allied  species,  natives  only  of  Europe  and  America.* 

( )f  the  semi-floating  ])lants,  Scirpus  f uiiaus  is  of  intei’est;  the 
rhizomes,  rooted  in  the  mud  of  the  water’s  edge,  bramdi  repeatedly 


* See  “ Plant.s  Poisonous  to  Live  Stock,”  )>y  H.  C.  Long,  Chap.  VI,  and 
“Manual  of  I’oi.sonous  Plants”  (Pammel),  Part  II  (1918). 
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and  i)roduce  euonnoiisly  long  stems,  which  mostly  float  on  the  water 
ami  wliich  at  short  intervals  send  up  erect  inflorescence  stalks. 

Of  the  suhmerged  plants,  a species  of  Nitella  is  the  most 
prevalent  and  conspicuous. 

The  full  list  ()f  si)ccies  about  the  vlei  in  the  paddock  will  he 
given  in  ihe  floristic  lists  for  eacdi  exjjei'imental  animal  tethered  on 
selected  areas  about  the  stream  and  marsh.  (See  lists,  pages  827-829.) 

I have  mentioned  the  (diiet  zones  whicli  most  i)robably  existed 
before  the  camp  was  disturbed  l>y  ploughing,  fallowing,  aiid  exten- 
sive grazing.  But  a very  different  composition  was  found  to  he 
present  in  October,  1924.  Essentially,  of  couise,  the  zonation 
remained  the  same,  hut  the  proportion  of  the  constituents  was  entirely 
altei'ed,  so  inmdi  so  that  whole  species  and  their  zones,  including 
even  the  dominants,  were  found  to  have  almost  completely  disap])eared 
so  that  the  entire  facies  of  the  vlei  was  altered.  Thiis  only  rem, mints, 
a specimen  here  and  there  widely  separated,  of  the  reeds  could  he 
found.  TjjpJia  was  almost  non-existent,  and  the  facies  of  the  central 
vlei  was  altered  to  one  of  low  aspect  from  1-2  ft.  high,  instead  of 
fhe  dense,  overshadowing,  exclusive,  wandlike  forms.  The  result 
was  tliat  Srn/)iis  corj/nihosii.'i,  not  being  overshadowed  and  crowded 
out,  and,  moreover,  occurring  in  the  most  boggy  jiart  of  the  vlei 
where  stoidc  were  least  likelv  to  eat  it  down,  was  found  in  very  grea^' 
ahund  ance,  i.e.  to  have  increased  to  abnormal  proportions  and  become 
tlie  dominant. 

Similarly  Care.r  cernua  was  found  unusually  prevalent  and  tall, 
and  occuiiying  habitats  it  never  could  have  retained  had  the  reeds 
not  disappeared  from  their  zone.  But  the  most  conspicuous  change, 
which  incidentally  one  has  observed  in  many  other  altered  vleis, 
particularly  burned  vleis,  was  the  enormous  proportion  of  P^jcreiis 
umh)usu,<<.  Now  this  species  is  ca])able  of  living  in  very  dry  soil,  as 
well  as  even  in  the  semi-suhmerged  portions  of  a vlei,  the  depth  and 
number  of  the  rhizomes  being  altered  to  suit  tlie  conditions.  So 
facile  is  this  species  in  its  lapacity  to  range  tliat,  given  the  absence 
of  serious  coniiietition  on  either  the  water  or  land  side,  it  can,  in 
a single  favourable  season,  usurp  almost  the  whole  area.  Hence  it 
is  often  a valuable  index  of  changed  vlei  conditions,  jiarticularly  of 
seasonal  valuations. 

Normally  in  undisturbed  high  veld  vleis  it  is  limited  on  the 
water  side  by  the  Jv ncus-Scir]>vs  cnrymhosus  zone,  and  on  the  land 
side  by  the  Eleocharis-Haemaifhria-Andropofion.  eitcoiiiis  zones.  In 
1924  I found  this  s])ecies  well  beyond  these  zones  on  either  sid", 
and  this  condition  obtained  along  the  greater  part  of  tlie  stream- 
course. 

In  the  broad  vlei  ])ortion,  where  the  angle  of  slojie  from  the 
water  is  so  gradual  that  the  zonation  of  species  is  enormously 
broadened  (see  ]iage  880,  Transsects.  V and  Yl)  - .le  found  Fi/creiis 
from  the  water’s  edge  to  the  And ropufjon  eacomis  zone,  i.e.  throughout 
the  whole  breadth  of  tbe  vlei. 

In  October,  1925,  the  condition  above  outlined  bad  increased, 
particularly  with  regard  to  tbe  Scirpits  rori/inhosns  and  tbe  Pprrcu.'i 
uriihrosus. 
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The  farmer,  as  in  previous  seasons,  had  grazed  his  stock  in  the 
northern  hill  paddock  until  about  the  beginning  of  August,  when 
they  were  turned  into  this  vlei  paddock.  From  about  the  beginning 
of  October  typical  cases  of  the  disease  began  to  appear  amongst  the 
cattle. 

I went  to  make  a survey  of  the  vlei  on  the  19th,  the  day  after 
the  third  animal  had  died  (the  third  that  season  and  all  since  1st 
October).  As  the  result  of  my  report,  and  observations  of  his  own, 
Xeser  decided  to  institute  tethering  experiments  at  once,  and  invited 
me  to  assist  him  in  the  selection  of  the  sites  for  his  six  experimental 
hovines.  This  was  completed  on  25th  October. 

When  tethered,  the  animals  could  move  freely  in  a circle  of 
about  dO  feet  in  diameter. 

The  oTily  other  food  material  the  animals  received  was  water, 
and  then  only  for  those  animals  not  within  reach  of  water.  (See 
Xeser’ s account  for  complete  details.) 

The  animals  were  left  on  the  sites  until,  in  Xeser’s  discretion, 
the  area  had  been  closely  enough  grazed. 

The  prime  considerations  which  actuated  me  in  the  selection  of 
these  sites  were  as  follows:  — 

A.  The  inclusion  of  as  great  an  aggregation  as  i)ossible  of  any 
susi)ected  toxic  species. 

II.  The  securing  of  at  least  a ])re])onderance,  within  the  tether 
area,  of  each  im])ortant  marsh  constituent. 

In  the  tloristic  lists  I had  ])]eviously  made,  no  jilant  occurred 
about  which  authentic  information  was  available  as  to  its  toxicity. 
The  two  ])lants,  Siuni  tJiimherf/ii  and  Equisetum  ramosissitmnn , were 
strong  suspects  on  account  of  reliable  records  of  toxicity  in  closely 
allied  species  of  these  genera  both  in  America  and  Euro])e.  Hence 
all  zones  had  to  be  exploited,  including,  of  course,  the  ridge  vegeta- 
tion as  well. 

Therefore  : (1)  Sites  Al,  A2,  and  A3  were  selected  and  pegged, 

so  as  to  include  chiefly  the  stream  (semi-submerged)  zone,  but  such 
portions  of  it  as  contained  an  abundance  of  both  Sium  and  Equisetum. 
(See  protocols  of  tloristic  lists,  pages  827-829.) 

(2)  Sites  111,  B2,  113  were  selected  on  the  silted  banks  and 
inundatable  areas  containing  an  abundance  of  Equisetum.  (See 
page  830,  Transsect.  IV.) 

(3)  Sites  Cl,  C2,  C3,  stream  and  stream-side  vegetation  (mainly 
Pijcreus  umhi'osus),  above  where  the  mine-washings  water  entered  the 
stream  (in  case  lead  should  he  involved)  and  excluding  Slum  and 
Equisetum.  (See  page  830,  Transsect.  I.) 

(4)  Sites  El,  E2,  E3,  etc.,  were  selected  in  the  broad  vlei  zone, 
well  below  where  all  the  mine-washings  came  in  (hence  all  the 
semi-submerged  plants  were  constantly  immersed  in  it),  but  excluding 
Slum  and  Equisetinn . These  tethering  sites  consisted  of  almost  equal 
admixtures  of  Pi/creus  umhrusus  and  Cme.r  eevnua.  (See  page  830, 
Transsect.  V.) 

(5)  Sites  HI,  1)2,  1)3,  etc.,  and  El,  E2,  etc.,  to  test  the  south 
(sandy  soil)  and  north  (clayey  soil)  ridge  vegetation  respectir’ely. 
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Flolistic  lists  were  made  ot  the  s])ecies  and  their  visual  pre- 
valence in  the  tetlier  cir(  le,  and  also  ohservations  were  recorded  of 
the  species  <>razed,  avoided,  etc.  This  information  for  all  animals 
and  for  all  species  is  collated  on  one  sheet.  {See  pages  827-829.)  By 
thi  s means  reference  to  the  list  of  the  tethei'ed  area  of  any  animal 
exhil)iting  syni])toms  of  the  disease,  would  at  once  indicate  and 
enii)hasize  a comparatively  few  i)lants  in  the  whole  vlei  flora. 

After  th.e  exi)erinients  had  been  in  })rogress  a short  while,  the 
bovine  (Xo.  (i89)  on  Sites  A siidveiied.  Later,  the  bovine  (Xo,  682) 
on  Sites  L died.  Also  a feeding  test  carried  out  at  ( tnderstepoort 
Lahoiatory,  wliere  a bovine  was  fed  almost  exc  lusively  on  fresh  Siinn 
brought  from  tliis  vlei,  gave  positive  results  since  the  animal  died. 

A"ow  if  we  examine  the  “ incidence  ” of  s]>ecies  in  E’s  list 
(bovine  Xo.  682)  (see  photo),  it  will  be  seen  that  Pi/creus  vmhrostis 
is  the  most  abundant  sjcecies,  and  remains  the  most  jcrevalent  common 
factor  if  taken  in  conjunction  with  bovine  A’s  (Xo.  689)  list; 
llaemarfhiia  conies  next,  then  Srir/>us  cerinui — all  leadil if  eaten  that 
season,  with  the  exceiition  ot  the  latter,  which  was  usually  only 
accidentally  eaten. 

It  will  be  noticed  that  all  these  species  were  in  the  young,  spring 
state.  It  is  true  that  sporadic  flowering  occurs  with  /\tfcreu.s,  but 
none  of  the  indnciiial  s]>ecies  cited  flower  until  much  later.  Selrpits 
eorifinhosas  flowers  best  in  Xovember-December,  but  all  the  others 
flower  later  than  that,  January-February  being-  their  optimum 
flowering  periods. 

X^o  further  marked  symiitoms  having  occurred  liy  December,  the 
experiment  was  discontinued  for  that  season. 

The  farmer  was  also  advised  to  kee]>  his  stock  away  from  that 
vlei.  and  the  area  was  in  consequence  fallowed  until  -Inly,  1926. 

This  had  a Considerable  effect  on  the  vegetation:  on  the  water 
side,  Seirpits  eorifinhosus  increased  and  became  tall  and  dominating. 
The  entire  facies  of  the  vlei  was  governed  by  this  type. 

Concurrently  and  coincidentally  it  was  necessary  for  ('are.r  eenitia 
to  grow  vigorously  and  tall  to  combat  and  coni])ete  with  this  invasion. 
Sinh  a response  indeed  was  mad*',  foitunately  favoiired  by  late 
seasonal  rains. 

The  effect  on  Pt/ereits  was  cousideral)le.  All  its  stores  of  food 
were  devoted  to  ])roducing  long  laminae  to  avoid  being-  shaded  out, 
and  hence  radial  s])read  was  not  only  checked  but  largely  ])revented. 
In  fact,  on  the  water  side,  the  invasion  of  Care.r  was  too  strong  for 
it,  and  it  was  almost  ousted.  For  exainple,  the  site  of  FI  was  changed 
from  a proportional  re])resentation  of  about  Care.r  85  ; Pifereiis  65 
to  Care.r  60  : Pyerevs  40  ratios. 

Similarly  on  the  land  side,  EJeaehari.'i  Ihnoxa  and,  on  its  outer 
zone.  Pi mhrisfylis  eoni phwata.  both  increased  to  an  ext laoi'dinary 
extent,  limiting  the  foiiner  spread  of  Pycreiis  and  in  the  poitions  of 
the  vlei  of  low  slo])e  angh'  (see  page  880)  Tianssect.  I and  1 ) much 
of  the  us*iri)ed  area  was  even  leclainu'd  fiom  Pyerea.s. 

Aiulropoyon  eaeninis  alsf)  increas('d  in  abundance.  It  might  b*' 
noted  that  the.se  observations  iccorded  for  Pyeren.'i  ai'c  true  also  for 
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the  low-growing,  mat-forming  Haemarthria  compressa,  which 
inhabits  the  zone  adjoining  Fycreus  on  its  land  side. 

In  the  Haemarthria  zone  occurs  Hananculus  pinnatus,  Poir 
{ = R.  pyhescens,  Thunh.),  although  in  relatively  small  quantity,  and 
it  is  little  grazed  by  cattle. 

In  mid-September,  192G,  Neser  decided  to  repeat  the  tethering 
experiment  on  the  same  sites ; but  in  addition  he  also  decided  to 
have  two  animals  stabled,  these  animals  to  be  fed  entirely  on  bay 
cut  from  specified  portions  of  the  vlei : one  to  be  fed  on  green  vlei 
bay  cut  in  the  broad  zone  of  Carex-Pycreux  just  below  bovine  E’s 
site  (see  ]>age  8-10,  Transsect.  T),  the  other  to  be  fed  on  green  vlei 
hay  cut  above  bovine  C’s  site. 

Shortly  after  this  seven  more  bovines  were  drafted  into  the 
experiment.  These  were  all  tied  up  separately  under  the  shade  of 
trees,  on  cleared  sandy  soil,  and  their  food  was  placed  into  low 
wooden  boxes,  borehole  water  being  their  only  other  ration. 

The  food  which  was  presented  to  them  in  the  boxes  consisted  of 
specific  plants  cut  from  the  vlei.  The  species  selected  were  chosen 
by  me  from  the  common  factor  lists  for  sites  A and  E of  the  1925-2G 
season  (see  pages  82T-829),  and  the  order  agreed  upon  was  (I)  Scirpux, 
(2)  Care.r,  (8)  Fycreus,  (4)  Eleocharis,  (5)  Haemarthria. 

Xeser  arranged  the  manner  of  presentation  as  follows:  — 

(1)  Bovine  No.  748  to  be  fed  2 lb.  Scir/)us  corymJ)osus  + U)  lb. 
dry  ( Inderstepoort  hay. 

(2)  Bovine  Xo.  005  to  be  fed  2 lb.  Care.r  cernua  + 1 + 8 lb. 

Onderstei)oort  hay. 

(8)  Bovine  Xo.  719  to  be  fed  2 lb.  Fycreus  + Xos.  1-2 

+ 0 lb.  ( tnderstepoort  hay. 

(4)  Bovine  Xo.  (>88  to  be  fed  2 lb.  Eleocharis  Umosa  + 1,  2,  8 

+ 4 11).  ( Inderstepoort  hay. 

(5)  Bovine  Xo.  (i51  to  be  ted  2 lb.  Haeuiarthria  compressa  + 1, 
2,  8,  4 + 2 lb.  < hiderstepoort  hay. 

Two  l)ovines  were  fed  with  an  ad  lihitum  ration  of  Snnn  tlnni- 
hergii  (bovine  Xo.  707)  and  Hanuncuhts  pinnatus  (bovine  Xo.  717). 

The  manner  of  collecting  was  as  follows  : The  food  material  was 

obtained  by  two  natives  with  sickles  and  sacks ; the  portions  of  the 
species  that  would  naturally  be  grazed  by  bovines  were  sickle-cut  or 
hand-plucked  from  the  growing  plants  in  specially  selected  streamside 
strips.  The  natives  were  trained  to  choose  the  correct  plants,  placing 
these  culls  into  damp  bags,  and  this  work,  together  with  the  accurate 
subdivision  of  tbe  sacks’  contents  into  the  scheduled  food  lots,  was 
personally  supervised  l)y  the  farmer  himself.  Further,  to  assist  in 
the  elimination  of  errors,  a bunch  of  each  feeding  test  species  was 
fastened  in  a convenient  conspicuous  place  immediately  above  the 
correct  numbered  bovine. 

In  Octobei',  the  bovine  on  site  A died  with  alleged  typical  symp- 
toms. This  might  have  called  for  a different  arrangement  of  the 
order  of  the  feeding-schedule  for  the  above  five  bovines.  However, 
notbing  was  done,  it  being  anticipated  tliat  other  cases  might  develop. 

Soon  the  feeding  tests  with  Hauunculus  and  Snn72  were  discon- 
tinued. On  11th  Xovember  the  bovine  Xo.  3174  suddenly  developed 
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syiuptonis,  and  died  on  the  12th  November  with  what  the  farmer 
considered  to  he  the  typical  symptoms  of  the  vlei  poisoning  he  had 
experienced  in  his  own  previous  cattle  losses. 

On  visiting  the  farm  the  next  morning,  with  Lawrence,  of  the 
Division  of  Veterinary  Services,  I estimated  the  rumenal  contents 
of  this  dead  animal  to  consist  of  about  95  per  cent,  of  Fycrens  vvihro- 
sus,  one  or  two  fragments  of  Srirpus,  and  one  dr  two  pieces  each  of 
Si  inn  and  lujinset  urn . 

The  uneaten  food  in  the  trough,  quite  two  days’  rations,  was 
of  about  tlie  same  composition,  i.e. — 


Fycreus 95  per  cent. 

Snrpiis  2 per  cent. 

Equisefinn  2 j)er  cent. 

Si  inn  0.5  per  cent. 


There  were  no  otlier  constituents. 

Now  it  must  be  noted  tliat  the  feeding  material  had  been 
previously  collected  from  the  hydroijliytic  zones  ahoi'e  tlie  sites  C of 
bovine  No.  (>40.  But  the  supply  had  given  out,  and  on  the  did 
November,  Neser  liad  ordered  the  food  materials  to  be  cut  below 
site  C (bovine  No.  (i40)  (see  page  830,  Transsect.  II)  in  the  stream- 
hed  where  tlie  mine-washings  silt  of  last  season  comiuised  at  least 
the  first  six  inches  of  soil.  Here  the  vegetation  was  rank,  being 
composed  of  deejily  rhizomatous  and  semi-submerged  hydrojihytes. 
Srirpus  rori/nilwsns  was  dominant  and  grew  very  tall ; but  Pycrens 
'iimhrosiis,  with  very  long  coarse  laminae,  was  the  most  jirevalent 
species.  This  zone  is  the  euhabitat  for  Siam;  and  in  the  more  raised 
silted-u])  areas  Eqnisctinn  was  very  abundant,  jiarticulai ly  in  that 
very  elevated  portion  where  the  mine-washings  fell  in  a miniature 
waterfall  into  the  pool. 

Now  the  natives,  in  cutting  the  rations,  had  rejected  the  very 
coarse  Sciipiis  stems  (lieiu'e  the  small  proportions  found  in  the  feed- 
ing trough  and  rumenal  contents),  leaving  them  on  the  cut  area. 
This  also  ajiplied  to  the  Si  inn.  In  the  actual  strijis  cut  very  little 
Ei/iiisefinn  grew  (although  it  was  relatively  very  abundant  in  the 
near  vicinity). 

Had  one  not  closely  examined  the  rumenal  contents,  one  conld 
not  have  excduded  the  possibility  of  the  animal  having  selected  out 
and  eaten  more  Siinn  than  would  be  suggested  by  the  proportion  iti 
the  troughs.  But  only  two  leaves  in  the  whole  lumen  could  be  dis- 
covered. 

Hence  three  jioints  stand  out  with  this  death  : (1)  7*ycrev.i  inn- 
hrosim,  at  least  for  the  last  3-4  days,  conii)osed  over  90  [)er  cent,  of 
its  rations.  (2)  The  animal  was  api)arently  healthy  (and  somewhat 
wild),  and  at  least  as  healtliy  as  bovine  No.  (140  on  sites  (’  last  season, 
whilst  it  was  being  fed  on  liy<lroi)liytic  vlei  vegetation  ent  on 
•soYc.s’  ('  (bovine  No.  (i40)  and  abore,  therefore,  where  the  niine-wash- 
ings  enteied  the  stieam.  (3)  It  only  died  some  8-9  days  after  its 
rations  were  (dianged  to  hydroi)hyte  vegetation  growing  amongst 
deej)  mine-washings  silt.  4’lie  alteration  in  site  of  colleciion  may  not 
have  anything  to  do  with  the  inherent  toxic  ])iincii)les  of  a ])aiticular 
j)lant  ; but  this  case  does  seem  to  indicate  that  tin*  clfect  of  the  soil 
factor  must  not  be  left  out  of  account. 
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As  the  result  of  this  death,  the  scliedule  for  feeding  hovines  was 
altered  as  follows:  — 

(1)  Bovines  Nos.  4717  and  743  fed  with  ‘ Pycrens  ’ ad  lihitnm 

+ Onderstepoort  hay  as  required. 

(2)  Bovine  No.  719  fed  with  ‘ Scirpiis  ’ ad  + Onderste- 

poort liay  as  required. 

(3)  Bovine  No.  G05  fed  with  ‘ Carex  ’ ad  + Onderste- 

poort hay  as  required. 

(4)  Bovine  No.  G51  fed  with  ‘ Ilaemartlnda  ’ and  ‘ Eleocharis  ’ 

+ Onderstepoort  hay  as  rec^uired. 

This  is  exactly  in  accordance  with  the  common  factor  lists  for 
sites  A and  E,  and  also  takes  into  account  the  proportions  just  given 
for  the  mine-washings  silted-up  pool  helow  sites  C'. 

Of  the  species  1-5,  none  of  these  plants  have  a previous  toxic 
record. 

Siam  is  toxic,  but  possibly  oidy  on  some  vlei  soils,  and  then 
only  perhaps  in  the  spring  and  early  summer.  Had  the  vlei  not 
been  so  altered  and  heavily  grazed  down,  it  is  very  improhahle  that 
Siiim  would  have  been  grazed  naturally  at  all.  It  is  almost  in- 
accessible to  stock  in  its  euhabitat  in  undisturbed  vleis  (marshes). 
The  paddock  treatment  undoubtedly  empliasized  such  plants  as  Siam. 

Both  Paauncal as  and  Eqaisefaai  are  genera  with  definitely  toxic 
species  elsewhere  tlian  in  South  Africa.  So  far,  Eqaisefam  has 
proved  negative  in  feeding  tests,  both  on  this  area  to  bovines,  and  at 
( tnderstepoort  to  horses,  cattle,  and  sheep.  vSimilarly  Sima  has  not 
(da-ays  proved  toxic,  nor  has  Pan  ancalas  at  all  to  bovines. 

But  as  regards  this  latter  species,  it  is  wortliy  of  note  that  in 
several  experiments  carried  out  by  IjC  Roux,  of  the  Division  of 
Veterinary  Services,  at  Ernielo  on  sheep  in  November,  192G,  death 
was  produced  by  forcibly  feeding  (i.e.  drenching)  tlie  chopped  and 
crushed  dowering  and  fruiting  plant.  Shortly  after  this,  as  fully 
recorded  by  Neser,  the  tethering  exi)eriments  were  discontinued,  and 
only  the  tests  relating  to  bovines  Nos.  4717,  743,  719,  GG5,  and  G51 
were  proceeded  with. 

These  were  continued  with  until  the  end  of  January,  1927,  when, 
no  further  “ ca.ses  ” of  any  kind  occurring,  the  experiments  for  this 
season  (192G-27)  were  concluded. 


SUMMARY. 


(a)  “ Vlei  poisoning  ” is  the  term  applied  to  some  hitherto  un- 
exi)lained  deaths  amongst  the  dairy  herd  of  a farmer  in  the  high-veld 
in  the  Eastern  district  of  Pretoria.  The  animals  were  grazing  in  a 
small  paddock  containing  a permanent  stream  whose  meandering 
course  often  imduded  much  inundatable,  marshy  areas. 

(h)  (xeologically  the  portion  of  the  farm  concerned  is  situated  in 
a valley  formed  between  a rather  contused  i)ortion  of  the  Magalies- 
berg  section  of  the  Pretoria  series  of  the  Transvaal  System.  Hence 
the  higher  ground  to  the  North  and  South  sides  of  the  central  stream 
consists  of  (day  and  sandy  soils  resjjectively,  and  as  such  carry  very 
ditferent  edaphic,  xerophytic  plant  communities. 
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The  soil  immediately  about  tlie  stream  and  vlei  portions  is  deep, 
dark,  alluvial,  clayey  silt  soil,  derived  not  only  fi’om  the  relatively 
slio’ht  draina<>'e  inwards  from  the  north  and  south  slopes  of  the  valley, 
but  cliietly  from  the  main  valley  drainage  from  east  to  west. 

(c)  Fenced  off  from  the  Xorth  Eastern  corner  of  the  paddock  is 
a small  lead-mine  which  has  been  sporadically  worked  for  30  years. 
The  wasliings  from  the  crushed  ores  run  down  open  furrows  into  the 
stream  at  jjoints  near  the  eastern  l)oundary  fence.  Hence  some  of 
the  products  of  the  mine  workings  are  accessible  to  cattle  in  the 
})addock,  and  the  vlei  vegetation  grows  amongst  the  clay  soil  much 
admixed  with  this  mine  silt  so  that  the  hydrophytes  are  steeped  in 
water  j)artly  derived  from  the  mine. 

(d)  d’he  cattle  deaths  have  been  occurring  annually,  (1)  in  the 
spring  and  early  summer,  and  (2)  since  the  vlei  was  ploughed,  cut, 
and  closely  grazed. 

(c)  By  examining  tlie  stream-course  for  a long  distance  both 
Eastwards  and  Westwards  beyond  the  confines  of  the  paddock, 
abundant  evidence  was  found  of  tlie  probable  former  composition  of 
the  vlei — not  seen  by  the  writer  in  its  undisturbed  state.  The 
association  was  nndoubtedly  a Phragmitetuni-Typhetum  stream  and 
swam]) — tall,  wandlike  forms  with  dense  aggregations  in  the  more 
marshy  portions.  But  by  iiloughing,  cutting,  and  grazing  down  the 
valley  vegetation,  the  whole  facies  of  the  vlei  portions  have  been 
changed.  The  association  dominants  have  almost  disappeared  and 
have  been  completely  replaced  by  a Scirpetnm-Pycretum  associa- 
tion, lelatively  low-growing,  non-shading  forms. 

(f)  Hndonbtedly  owing  to  the  veld  treatment,  plants  have  been 
made  accessible  to  cattle,  and  have  been  eaten  by  them,  which  would 
not  otherwise  have  been  the  case.  ( )ne  such  associated  plant,  Siinii 
til  inihcr(/ii , has  been  definitely  jiroved  to  be  toxic,  at  least  in  the 
spring  state  on  this  soil.  Tnkewise  two  other  jilants,  Eq  in  set  inn 
rtniiasisxi iinnii  and  Raninicul us  piuuafus  (the  latter  found  to  be  toxic 
to  sheep  when  drenched),  had  both  been  brought  into  unusual  ])ro- 
niinence,  and  were  eaten  by  cattle.  Feeding  tests  to  cattle  with  these 
sjiecies  in  their  s])ring-summer  states,  carried  ont  by  Xesei’,  have 
so  far  proved  negative. 

(//)  A survey  of  the  farm  paddock  having  revealed  no  s])ecitic 
plant  with  a previous  authentic  toxic  record,  Neser  decided  to 
initiate  tethering  experiments.  Sites  rei)resenting  different  zones  of 
the  paddock  vegetation  we:e  selected  by  me,  and  the  exi)eriments 
commenced  in  October,  1925.  Floristic  lists,  with  visual  colonization 
factor  notes  for  eacd'.  s])ecies,  were  made  by  me  for  every  animal  and 
site. 

Two  animals  in  these  ex])eriments  became  affected:  (1)  d’he 

bovine  (Ao.  039)  on  A1  sickened  on  the  site  where  Siinii.,  Ei/uiselinii , 
and  Rail  iniculus  were  exi)osed  (albeit  Rijciciis  iniihrasiis  and  Scirpiis 
cori/ui hosiis  were  the  most  abundant  s])ecies  j)resent  and  eaten).  This 
case  led  to  the  Siuin  test  recorded  above.  It  had  long  been  sns])ecte<l 
to  be  toxic,  but  never  j)roved. 

(2)  The  bovine  (Ao.  (i32)  on  IH  sickened  and  died.  Its  t(dhei' 
site  cons])icuously  had  neithei-  Sluiii,  Erf  nisei  iinn  noi'  Ran  inii-iil  iis . 
3'he  main  glazing  (on  alluvial  innndatahh'  sandy  silt  soil  at  (he 
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coinmencemeut  of  the  broad  marshy  zone)  consisted  of  1,  Vycre\is 
II Dihrosus  ; 2,  Cared’  cerniia;  and  f3,  Scirpvs  corymhosvs . 

(h)  The  experiments  repeated  in  Sprin<>’,  192G,  showed  two  cases, 

(1)  one  tethered  on  site  Al,  and  (2)  one  stabled  bovine  fed  from  <>‘reen 
hay  cut  tioni  the  rank  stream-bed  srowtli.  Tlie  ration  composition 
was  examined  (A)  in  the  field,  (11)  in  the  uneaten  remains  in  the 
trou^>h,  and  (C)  in  the  actual  rumenal  contents  of  the  dead  animal, 
showed  that  Pycreus  umhvosus  was  present  over  90  per  cent.,  and 
only  minute  proportions  of  Scir/nis,  Si'iiw,  and  Eqaisetvm  were 
present. 

(i)  Feeding'  tests  cairied  out  by  Neser  on  cattle  away  from  the 
vlei  and  drinking'  borehole  water,  hut  being-  fed  by  specific  ])lants 
<cut  from  the  vlei  fre.sh  daily,  proved  negative. 

(j)  It  is  noteworthy  tliat  the  animals  which  either  died  or  only 
sickened  were  (1)  drinking  mine-contaminated  water  and  (2)  eating 
vlei  and  streamside  vegetation  growing  in  or  near  and  also  below 
where  the  mine-washings  entered  the  .stream.  Whilst  animals  on  the 
ridges  and  animals  in  the  vlei  above  where  the  mine-washings  entered 
tlie  stream,  througliout  remained  unaffected. 

Also,  not  all  portions  of  the  vlei,  even  below  the  mine,  are 
equally  toxic  (e.g.  site  11  in  both  seasons,  and  site  E this  season). 

COXCLFSIOXS. 

(1)  Vlei  poisoning  .seems  to  occur  only  during  the  spring  state 
of  the  hydrophytic  portions  of  certain  parts  of  one  particular  high- 
veld  vlei,  cattle  only  being  affected. 

(2)  One  essentially  vlei  constituent,  Snun  fhvnberyii,  which  was 
enormously  emphasized  owing  to  the  treatment  whicdi  modified  the 
vlei,  was  proved  toxic  in  the  spring  on  that  soil. 

(3)  That  Siam  was  not  the  only  cause  of  death,  but  that  (a) 
ICjcreas  iniibroxiis  chiefly,  then  (b)  Scirpiis  cory mbosus  and  (r)  Cared’ 
cernua,  were  principal  coirstituents  of  the  food  of  all  affected  animals. 

(4)  That  all  the  feeding-test  plants  were  growing  in  that  ]>ortion 
of  the  vlei  below  where  the  mine  water  and  ore  washings  would  enter 
and  contaminate  the  si  ream.  Xo  experiments  have  been  devi.sed  or 
tried  which  would  comitletely  eliminate  the  possibility  of  mine  ])i'o- 
ducts  or  .soil  changes  from  influencing  the  vegetation  and  so  eventually 
being  concerned  with  the  cause  of  the  vlei  })oisoning. 
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SPECIES. 

Bulboslyli.9  com.planaia,  Linn 

Carex  cernua.  Boalt 

Cyperiig  pulcher,  Thunb 

Eleocharis  limosa,  Schultr 

Fimbrisfylis  comphinata.  Limi 

Fuirena  pnbescens.  Kunth 

1 Kyllinga  elatior.  Kunth 

Pycreus  flavescens.  Reiehb 

Pycreus  macranlhus,  C.B.  Cl 

Pycreus  umbrosus,  Nees 

Scirjnis  corymbosus,  Roth 

j Juncus  exsertus,  Bucli 

Cyperaceae 

Jvncacene 
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Sterility. 


...  Researches  into  Sterility  of  Cows  in  Soutli 
Africa. 
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15  th  .4/;  mial  Report  of  the  Director  of  Veterinary  Seri'ices, 
l^nion  of  South  Afriea.  October,  1029. 


Researches  into  Sterility  of  Cows  in  South 

Africa. 


liy  I’kofkssoh  JOHN  QUINLxlN,  F.E.C.V.S.,  Hr.  Med.  Vet., 

H.V.Sc. 


TEEFACE. 

In  this  work  it  is  not  intended  to  discuss  in  detail  all  the  pathological 
conditions  which  are  described  in  textbooks  dealing  with  the  diseases 
of  the  genital  organs  ot  cattle.  The  pathological  changes  described 
are  conbned  to  those  which  have  been  observed  in  Soutb  Africa 
during  two  years’  investigations  into  the  nature  of  sterility  in  cows. 
However,  ])ractically  all  conditions  described  by  investigatoi's  in 
countries  where  intensive  cattle  breeding  is  carried  out,  such  as 
America,  (ierniany,  Switzerland,  Holland,  and  the  British  Isles,  have 
been  encountered.  There  is  scarcely  an  important  pathological 
change  associated  with  sterility  in  cows  which  has  not  been  met  with. 
The  work  covers  almost  fully  the  whole  question  ot  the  cause,  symp- 
toms, macroscopic  and  microscopic  pathology,  and  the  treatment  of 
bovine  sterility  as  it  is  observed  in  South  Africa.  The  ])resent  work 
is  the  first  publication  in  this  country  on  the  i)athology  and  therapy 
of  the  diseases  of  the  female  bovine  genitalia.  Tbe  urgent  necessity 
for  such  researches  had  been  recognized  within  recent  years,  owing 
to  the  ever-increasing  prevalence  of  sterility  in  bovine  females.  The 
opportunity  for  carrying  out  these  researches  was  afforded  me  by 
Sir  Arnold  Tbeiler,  the  late  Director  of  Veterinary  Educalion  and 
Eesearch  in  South  Africa,  and  his  successor,  Dr.  P.  J.  du  Toil,  the 
present  Director  of  Veterinary  Services,  to  whom  J wish  to  express 
my  indebtedness  for  having  put  at  my  disposal  an  immense  material 
for  researches  into  a hitherto  unstudied  problem  in  this  counlry. 

This  paper  was  completed  in  May,  1928. 
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INTRODUCTION. 

During  recent  years  the  increase  in  sterility  among-  cattle  in  this 
country  has  attained  enormous  economic  importance.  Since  the 
introduction  of  imiiorted  i-attle  from  Holland  and  the  British  I.sles 
into  the  best  knoun  herds,  the  ever-increasing-  ])revalence  of  sterility 
has  come  freciuently  to  the  notice  of  the  veterinarian. 

The  importation  of  caftle  and  the  suhseiiuent  grading  of  herds, 
which  has  taken  place  within  the  past  fifteen  years,  have  produced 
cattle  which  are  very  valuable  from  a breeding  or  milking  poinf  of 
view,  but  sferility,  in  many  cases,  reduces  their  value  to  what  they 
are  Avorth  in  tlie  abattoir. 

There  is  no  doubt  that  a limited  amount  of  sterility  has  always 
l)een  existant  among  the  native  breeds  of  cattle  in  South  Africa,  but 
as  it  was  of  relativelj-  little  economic  importance  prior  to  the  develop- 
ment of  the  pure-bred  cattle  industry,  it  was  not  brought  so 
prominently  to  the  notice  of  the  veterinarian.  At  that  time  the 
expense  connected  with  investigations  into  its  causes,  pathology,  and 
therapy  would  scarcely  be  justified,  except  from  a scientific  stand- 
point. Tlie  result  was  that  until  recent  years  sterility  and  the  many 
diseased  conditions  of  the  female  genifalia  associated  with  it  received 
but  scant  attention. 

There  is  little  doubt  that  the  hardier  native  cattle  are  more 
resistant  to  diseases  of  the  genital  tract  than  the  ])ure-bred  imported 
cattle.  Further,  it  has  taken  years  for  imported  cattle  and  their 
offspring  to  become  really  acclimatized  to  South  African  conditions, 
with  the  result  that  their  resistance  to  disease  was  for  a time  at  least 
lowered. 

With  regard  to  the  prevalence  of  sferilify  in  cattle,  an  attempt 
was  made  to  ascertain  the  incidence  in  South  Africa  and  lihodesia 
l)y  asking  well-known  farmers  to  answer  a (luestionnaire.  Prior  to 
commencing  our  researches  it  Avas  intended  to  compile  statistics  as 
to  the  percentage  of  farms  on  Avliich  sterility,  either  general  or  as 
isolated  cases,  existed.  By  general  sterility  in  this  Beport  is  meant 
a farm  on  which  ovei-  20  jier  cent,  of  females  of  breeding  age  gave 
trouble  in  conception.  The  farmers  Avere  also  re([uested  to  state 
Avhether  contagious  abortion  or  contagious  granular  Auiginitis  Avas 
knoAvn  to  exist.  The  folloAving  table  is  made  up  from  informafion 
receiA’ed  from  215  replies.  Letters  Avliich  did  not  contain  accurato 
information  are  not  included.  The  number  of  cattle  concerned  Avould 
be  approximately  10,000. 
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From  the  above  table  the  high  incidence  of  sterility  amongst 
South  African  cattle  will  be  apparent.  Tbe  percentages  given 
regarding  the  herds  infected  with  contagious  abortion  and  contagious 
granular  vaginitis  are  probably  much  too  low.  Neither  disease  is 
scheduled,  so  that  accurate  otbcial  statistics  are  unavailable. 

The  prevalence  of  the  condition  has  undoubtedly  greatly 
increased  within  the  past  fifteen  years.  This  is  due  to  the  fact  that 
cattle,  especially  the  milking  breeds,  are  now  being  kept  under  more 
intensive  conditions;  their  environment  simulates  more  that  in 
Europe  and  America.  It  is  a fact  registered  in  other  countries  that 
sterility  is  more  frequent  in  cattle  which  are  kept  under  Avhat  must  be 
considered  artificial  conditions  of  domestication.  Housing  with 
insufficient  exercise,  high  feeding  with  the  object  of  producing  high 
milk  records,  control  of  breeding  with  the  object  of  prolonging  the 
lactation  period  and  giving  a high  milk  yield  during  the  winter 
months,  when  milk  is  most  expensive,  are  factors  which  niinst  be 
considered  artificial,  and  which  tend  to  induce  a deviation  from  the 
normal  physiological  activities  of  the  female  genitalia.  These 
artificial  conditions  appear  to  upset  that  balance  of  the  hormone 
secretions  which  recent  literature  (Marshall,  Frei,  and  others) 
connects  with  the  normal  functioning  of  the  genital  tract. 

The  exact  role  of  the  internal  secretions  in  the  production  and 
maintaining  of  functional  sterility  is  not  yet  entirely  understood,  but 
the  results  wliicli  can  be  obtaine»l  in  the  treatment  of  cases  of  this 
nature  by  gland  transi)lants  and  tbe  use  of  ovarian  extracts  leave  no 
doubt  that  the  role  is  a not  unimportant  one.  Further  inve^;tigations, 
wdu(di  are  now  being  carried  out  along  this  line  of  researcli  in  other 
countries  and  at  this  Institution,  will  throw  more  light  on  this 
interesting  subject.  During  these  investigations  tbe  possibility  of 
the  hormone  secreting  glands,  either  individually  or  in  groups,  out- 
side the  ovary,  being  involved  in  the  i)roduction  of  or  associated  with 
the  pathology  of  sterility  has  not  been  lost  sight  of.  In  all  cases 
of  incurable  sterility  and  in  many  cases  of  functional  sterility,  which 
did  not  yield  to  treatment,  they  have  been  systematically  examined. 
It  may  be  stated  here  that,  although  pathological  lesions  have  been 
found  in  tbe  thyroid,  hypophysis,  epiphysis,  thymus,  and  adrenal 
glands  in  some  cases,  these  lesions  were  not  constant.  It  would, 
therefore,  be  unwise  at  the  ])resent  time  to  associate  tliem  with 
sterility,  eithei'  as  a pathological  conse(|nence  or  an  aetiological 
factor.  Changes  of  the  thyroicl  have  been  connected  witli  sterility  by 
several  observers  including  Frei  and  Pugh.  Struma  colloides  has 
occasionally  been  seen  in  sterile  cows  during  these  observations.  This, 
however,  would  aj)pear  to  be  a common  pathological  lesion  in  the 
thyroid  gland  of  other  cattle  in  the  Transvaal  (Qninlan).  Hyper- 
aemia  of  the  hypophysis  has  also  been  observed  in  some  of  the  cows 
slaughtered.  Here  again  the  hyperaemia  was  not  a constant  condition 
in  sterile  cows  suffering  from  the  same  pathological  lesion  in  the 
genital  tract.  ()ther  lesions  found  were  (*orpora  amylaceae  in 
the  ejiiphysis,  calcareous  deposit  in  the  pars  nervosa  of  the 
hypophysis,  vesicles  in  the  jiai's  distalis  of  the  hy]io})hysis,  ajiparent 
increase  in  the  medullary  areas  of  the  thymus  and  increase  in  size 
of  Hassal’s  corpus(des.  In  one  case  fatty  degeneration  of  the  adrenal 
cortex  was  present,  in  another  there  was  fatty  infiltration.  In 
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seveiiil  of  the  adrenals  tliere  was  irregular  distribution  of  lipoid 
granules  in  the  cortex.  In  one  adrenal  there  was  an  encapsulated 
liaeinorrhage.  No  change  was  ever  observed  in  the  pancreas.  The 
ductless  glands  from  all  animals  slaughtered  have  been  carefully 
measured  and  weighed.  Comparisons  have  been  made  with  the  glands 
of  pi)rmal  cattle  destroyed  in  the  abattoir  and  also  with  the  records 
obtainable  from  the  worhs  of  such  well-known  authorities  as  Sisson 
and  Ellenbeiger.  The  results  have  been  practically  identical,  with 
the  excejition  of  the  thyroid  and  adrenal  glands,  which  showed  a 
considerable  increase  in  size  and  weight  in  the  sterile  cattle.  This 
great  difference  can  jiossibly  be  explained  in  the  fact  that,  with  one 
or  two  exceptions,  all  the  cows  destroyed  for  these  inve.stigations  were 
pure-bred  Frieslands,  Shorthorns,  or  Herefords,  which  were  much 
better  grown  and  in  infinitely  better  condition  than  the  cross-bred 
cattle  with  whicdi  the  comparison  had  to  be  made.  It  is  intended  to 
continue  the  study  of  the  ductless  glands  in  sterile  cattle  further. 
The  study  will  be  directed  especially  towards  cattle  which  suffer  from 
functional  sterility,  as  it  is  in  these  that  any  pathological  change  is 
most  likely  to  be  manifest.  Functional  sterility  can,  in  the  majority 
of  cases,  be  treated  successfully  by  the  careful  selection  of  gland 
extracts,  esi)ecially  those  obtained  from  the  ovary.  It  is  in  these 
animals,  therefore,  that  tliere  is  hope  of  obtaining  definite  results.  At 
present  it  ajjpears  to  be  safe  to  state  that  the  majority  of  cows  which 
are  sterile  because  of  pathological  lesions  in  the  genitalia,  such  as 
metritis  chronica  catarrhalis  or  purulenta,  hydronietra,  salpingitis, 
and  cystic  degeneration  of  the  (jraafian  follicle  or  corpus  luteum,  do 
not  show  any  constant  pathological  change  either  on  macro'scopic  or 
histological  examination  of  the  dmdless  glands  outside  the  ovaiy. 
The  changes  which  are  evident  in  the  jibysiological  activities  of  the 
genital  tract  in  these  cows  can  as  a rule  be  accounted  for  by  a 
microscopic  examination  of  the  ovary.  In  the  attached  Ajiiiendix 
(No.  V)  a comparative  table  is  given  of  the  measurements  and  weights 
of  the  ductless  glands  in  sterile  and  healthy  animals. 

'hhe  part  played  in  the  pioduction  of  sterility  by  the  vaiiety  and 
quantity  of  food  given  to  breeding  animals  and  also  exercise  has  long 
been  recognized  (Zschokke  and  Dohler).  ( )ver-fat  animals  aie  known 
to  be  shy  breeders.  In  these  animals  tlie  oestral  ])eriods  are  few  with 
long  inter-ovulation  periods.  The  condition,  which  is  described  as 
functional  .sterility,  is  most  commonly  met  with  in  heifers,  esju'cially 
file  beef  breeds,  which  have  been  long  maintained  in  high  condition 
for  show  purposes.  It,  however,  also  occurs,  but  with  less  fie(iuency, 
in  heifers  of  the  milk  breeds  wlien  thej'  are  kept  under  similar  con- 
ditions of  inactivity  and  obesity.  At  this  Institute,  it  has  been  lht‘ 
practice  for  years  to  import  young  heifers  which  act  as  virus 
reservoirs  for  red-water  and  gall-sickness  vaccines.  It  is  necessar_\ 
to  maintain  the.se  animals  in  liigh  condition  so  that  the  maximum  of 
blood  can  be  withdrawn.  As  they  must  be  maintained  free  from  ticks 
exercise  is  restricted  to  a minimum.  The  food  fed  consists  chiefly  of 
maize  meal,  bran,  lucerne  hay,  teff  hay,  maize  ensilage,  veld  hay,  and 
1 ounce  of  salt  daily.  So  as  to  ensure  freedom  from  ticks,  tlie  ration 
is  sterilized  in  bulk  by  steam. 

The  result  of  liigh  feeding  and  restrictiMl  I'xercise  is  obesity. 
The  heifers  are  used  as  reservoir  animals  for  tin*  |)rodiicl  ion  id  reil- 
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water  and  gall-sickness  vaccine  until  about  the  age  of  five  years,  when 
they  are  sold  or  sent  to  the  Schools  of  Agriculture  as  breeding 
animals.  Quite  80  per  cent,  of  these  heifers  suffer  from  functional 
sterility  of  a very  obstinate  nature.  The  majority  end  in  the  abattoir 
as  hopelessly  sterile.  Within  the  past  two  years  those  heifers  have 
been  used  for  experimental  purposes  at  this  Institution  and  several 
older  reservoir  heifers  have  been  collected  from  the  field  for  observa- 
tion. The  young  heifers,  as  a rule,  respond  to  suitable  treatment 
with  a balanced  ration,  compatible  with  high  fertility  in  cattle,  and 
the  injection  of  ovarian  hormones  or  gland  grafts,  hut  the  older  ones 
are  very  obstinate  to  these  methods  of  treatment.  However,  many  of 
them  eventually  breed.  The  first  essential  is  to  change  the  condition 
from  one  of  obesity  to  that  of  physical  fitness.  At  the  moment  it  is 
too  early  to  say  whether  having  had  one  calf  they  will  breed  normally 
in  future. 

It  is  not  certain  to  what  this  functional  steiility  can  be  ascribed, 
whether  to  changes  in  the  secretion  of  the  ductless-gland  system  or 
whether  the  change  is  not  entirely  confined  in  the  ovary  itself.  It  is 
certain,  however,  from  our  observations,  that,  in  some  old  animals 
which  have  suffered  from  functional  sterility  since  heiferhood,  there 
is  a change  in  the  uterine  mucosa  and  an  atrophy  of  the  cotyledons, 
so  that  there  is  a tendency  for  these  animals  to  abort  if  they  do 
conceive.  In  those  cases  the  atrophy  of  the  cotyledons  and  the  mucosa 
may  l)e  due  to  disuse.  Such  atrophy  of  the  cotyledons  is  however, 
commonly  met  with  in  cows  suffering  from  metritis  chronica 
catarrhalis  and  sterility  tor  considerable  periods  of  time.  During 
the  long  inter-ovulation  periods  the  ovaries  also  show  an  inactive 
state.  'I'liey  are  small  and  firm.  The  corpus  hiteum  becomes  reduced 
in  size  and  becomes  brownish  in  colour.  (Tig.  b~,  A.  2.)  It  seems 
to  retain  this  state  for  weeks  at  a time.  The  other  ovary  shows  no 
tendency  to  normally  rai)id  development  of  Graafian  follicles. 

( festrum  may  occur  at  intervals  of  2 to  3 months  or  at  intervals  of 
4 to  o weeks,  or  the  oestral  periods  may  be  at  normal  intervals  of  20 
to  21  days  in  younger  cattle. 

Tlie  importance  of  the  role  played  by  a suitably  balanced  ration 
in  breeding  animals  has  been  pointed  out  by  many  observers  in  other 
countiies.  M arshall,  (juoting  Kirkham,  points  out  that  white  mice 
are  sterile  after  they  have  ])ut  on  a laige  (luantity  of  fat.  (juoting 
C'halniers  Watson,  he  states  that  rats  are  usually  sterile  when  fed 
exclusively  on  meat.  He  has  observed  long  intei-oMilation  pei'iods  in 
very  fat  animals.  Gibbons  states  that  the  ratio  of  barren  to  fruitful 
marriages  in  the  obese  is  1 to  0,  whilst  the  ordinary  ratio  is  1 to  10. 
Gebhardt  cited  by  Gibbons  attributes  the  changes  in  the  ovaries  under 
these  circumstances  to  changes  in  the  thyroid  and  the  adrenal  glands. 
Experiments  carried  out  by  Marshall  and  Heape  indicate  that  tliere 
is  a greater  ])ercentage  of  twins  and  triplets  in  sheep  ted  on  corn  and 
turnijjs  during  winter  than  in  those  allowed  to  run  at  grass  without 
concentrates.  Further,  intensive  feeding  caiised  the  sheep  to  come 
into  oestrum  earlier  than  is  usual.  Graves  and  Miller  have  indicated 
the  jjossihle  good  results  of  vitamine  hi,  as  fed  in  s])routed  oats,  as  a 
corrective  in  cases  of  functional  sterility. 
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Diiriiifi'  the  earlier  stages  of  functional  sterility  a change  in  diet, 
I'oupled  with  normal  exercise,  in  most  cases  i)roduces  the  desired 
result.  In  the  treatment  of  sterility  a rule  is  made  to  put  each  animal 
on  to  a balanced  ration  containing  crushed  oats,  bran,  linseed  cake,- 
left'  hay,  green  lucerne  and  grass.  llonemeal  and  salt  are  also 
given.  Til  is  treatment  has  been  successful  after  a varied  period  of 
time  in  allowing  the  normal  oestrous  cycle  to  appear  in  most  cases 
of  younger  heifeis  suft'ering  from  functional  sterility.  Many  heifers 
bred  normally  after  the  change  of  diet.  It  is,  therefore,  permissible 
to  state  that  if  high  fertility  is  to  be  maintained,  a suitable  ration 
must  be  ted.  Let  it  be  understood  that  the  heifers  are  first  brought 
down  in  condition  by  exercise  and  a light  ration. 

It  is  not  intended  to  discuss  fully  the  literature  on  the  subject  of 
diet  and  sterility  here.  The  ciuestion  will  be  considered  at  a later 
date  when  our  investigations  into  functional  sterility  are  being 
discussed.  It  is  considered  suthcent  at  this  juncture  to  indicate  that 
in  South  Africa  as  well  as  in  other  countries  the  oestrous  cycle  and 
normal  breeding  is  fret[uently  upset  by  an  unsuitable  ration, 
especially  when  associated  with  insuthcient  exercise. 

I'nderfeeding  to  a lesser  extent  also  causes  upset  in  the  normal 
physiological  changes  in  the  ovaiies.  This  is  well  marked  in  areas 
aftected  with  drought  in  this  country.  Cattle  in  very  low  condition 
as  a result  of  semi-starvation  do  not  show  a normal  oestrous  cycle. 
When  extremely  low,  oestrous  does  not  appear  until  the  condition 
improves  as  a consequence  of  feeding  concentrates  or  until  the  veld 
improves  after  rain. 

Holder  states  that  anaphrodisia  is  common  in  under-nouiished 
cattle  and  also  in  cattle  fed  continuously  foi’  high  milk  i)rodu(‘tion. 
Richter  draws  attention  to  the  relatively  low  fertility  in  badly 
nourished  cattle,  sheep,  goats,  and  pigs  during  and  following  the 
war  in  (Termany.  Similar  observations  have  been  made  by  others  in 
small  animals,  (jibbons  draws  attention  to  the  low  fertility  in  badly 
nourished  women. 

A chart  showing  the  oestral  periods  of  a number  of  sterile 
cattle  is  shown  in  Apjiendix  IV.  The  diagnosis  is  given  in  eacli  case 
so  that  it  is  jios'sible  to  compare  the  oestrous  cycle  of  cattle  suffering 
from  various  conditions  causing  sterility  with  that  of  normal  cattle. 

It  is  necessary  to  draw  attention  to  anothei'  imjiortani  ])oinl 
regarding  this  so-called  artificial  environment.  The  diseasiMl  con- 
ditions which  cause  sterility  other  than  functional  sterility  aie  in 
most  circumstances  due  to  some  form  of  infection.  It  is  not  meant  to 
convey  the  iniiiression  that  sterility  is  solely  due  to  contagious  abor- 
tion and  other  contagious  diseases,  (’ontagious  aboi-lion,  contagions 
‘•■ranular  vaginitis,  and  tuberculosis,  no  doubt,  jilay  an  enormous 
role  in  the  jn’oduction  of  the  jiat hological  conditions  resulting  in 
sterility  or  low  fertility,  but  tl'cr<‘  aie  other  oiganisms  which  do  not 
•’■eneraily  i)roduce  such  conditions,  but  which  may  in  certain 
Tndividuals  cause  inflammatory  changes  of  |)ortions  of  tlu*  genital 
tract  that  also  I'esult  in  steiility.  Housing  and  clos(>  concentration  of 
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cattle,  feeding,  milking,  and  shows,  which  bring  cattle  into  close 
contact,  predispose  to  the  spread  of  contagious  disease  and  the  distri- 
bution of  non-infectious  disease  of  the  genitalia  causing  sterility.  By 
producing  conditions  favourable  to  the  spread  of  disease  intensive 
dairy  farming  has  increased  fhe  i)revalence  of  sterility.  In  this 
connection  stati.stics  show  that  the  percentage  of  sterile  cows  amongst 
dairy  cattle  is  much  greater  than  amongst  those  of  the  beet  breeds 
which  are  run  under  ranching  conditions  on  the  veld. 

Neglect  of  stall  hygiene  is  also  a culpable  factor  in  the  conditions 
of  domestication  under  which  cattle  are  maintained.  Badly  lighted, 
badly  ventilated,  and  unclean  byres  tend  to  lower  the  resistance  of 
cows  to  infections,  which  such  unhygienic  premises  undoubtedly 
harbour.  One  frequently  encounters  extensive  outbreaks  of  puerperal 
metritis  and  cervicitis  which  can  he  easily  explained  in  these  byres. 
In  fact,  it  would  he  difficult  to  undei\stand  how  a cow  could  pass 
through  the  puerperal  j)eriod  without  infection  gaining  entrance  to 
the  posterior  genitals.  The  tact  that  a diseased  stud  hull  may  also 
be  responsible  for  the  increasing  prevalence  of  sterility  in  South 
Africa  must  not  he  overlooked — certainly,  however,  to  a lesser  extent 
than  diseased  cows.  In  some  herds  where  a low  fertility  record  was 
shown  in  the  absence  of  pathological  lesions  in  the  genital  tract  of 
the  cows,  the  culpable  factor  was  the  hull.  It  is  not  intended  to 
convey  the  impression  that  this  octmrs  in  nearly  the  same  percentage 
of  cases  as  in  female’s,  hut  it  is  brought  to  notice  as  a not  negligible 
factor. 

The  neglect  of  sex  hygiene  cannot  he  overlooked  as  an  ini])ortant 
factor  in  the  spread  of  diseased  conditions  causing  sterility.  How 
often  do  we  see,  even  in  well-bred  and  otherwise  well-cared-for  herds, 
a cow  with  a retained  afterbirth  standing  in  the  byre  at  milking  tinier 
More  often,  however,  one  sees  an  animal  with  a i)urulent  discharge 
from  the  genital  tract  contaminating  its  fellows.  Cows  suffering  from 
sterility  are  bred,  and  as  many  of  them  come  into  oestrum  far  more 
frequently  than  normal,  the  hull  stands  the  greatest  risk  of  becoming 
infected  and  infections  of  the  genitalia  are  conveyed  to  other  members 
of  the  herd. 

( )f  primary  inii)ortance  in  the  immediate  cause  of  sterility  is 
chronic  inflammation  of  the  uteriis  and  the  cervix.  This  fact  was 
first  established  by  Alhrechtsen.  He  is  supported  by  many  well- 
known  obstetricians  at  the  present  time,  including  Williams, 
Kichtei’,  Nielsen,  Oi)perniann,  and  others,  (fur  observations  in  South 
Africa  confirm  this  view.  The  other  lesions  commonly  found  in  the 
genitalia,  such  as  salpingitis  and  pathological  ovarian  changes,  are 
without  doubt  due  to  extension  of  infection  from  the  uterus  or  the 
cervix.  This  fact  is  proved  when  one  considers  that  changes  in  the 
fallopian  tubes  and  the  ovaries  are  less  frequent  than  changes  in  the 
uterus  in  sterile  cows.  Further,  'salpingitis  and  cystic  ovary  raiely 
exist  without  a concurient  metritis  chronica  catarrhalis.  The  uterine 
change  may  not  he  clinically  diagnosahle,  or  it  may  not  even  he 
diagnosable  macroscopically.  However,  microscopic  examination,  as 
a rule,  reveals  its  presence. 
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Abnormalities  in  the  oestrous  cycle  can  be  considered  as  a reflec- 
tion of  the  state  of  the  ovaries.  Nyini)homania  and  anaphrodisia  are 
secondary  symptoms  of  diseased  conditions  in  tlie  ovary  and  not  in 
themselves  a disease. 

The  d isea.ses  of  tlie  penitalia  of  cows  produce  sterility  in  a 
number  of  ways  according  to  the  pathological  entity  wliicli  is 
established  in  each  case: — - 

(1)  The  spermatozoa  or  the  ovum  may  be  destroyed  by  exudates 
from  an  inflammatory  lesioji,  and  the  development  of  spermalysin  or 
spermatoxin.  This  may  take  place  in  the  vagina,  cervix,  uterus,  or 
falloj)ian  tube. 

(2)  The  ovum  and  spermatozoa  may  be  i)revented  from  coming 
together  in  cases  of  abnormalities  in  the  fallopian  tubes,  iiterus, 
cervix,  or  vagina. 

(d)  The  fertilized  ovum  may  be  destroyed  by  bacterial  toxins,  or 
there  may  be  death  from  malnutrition  as  a result  of  failure  of  the 
develo})ing  embryonic  envelopes  to  become  embedded  in  the 
degenerated  mucosa  of  the  cotyledons  of  the  chronic  metritic  uterus. 

(4)  Static  condition  of  the  ovaries  resulting  in  failure  to  ovulate 
in  functional  sterility,  cystic  degeneration  of  tlie  (Iraaflan  follicle,  or 
corj)us  luteum  and  corpus  luteum  persistens. 

(5)  Silent  heat  which  occasionally  occurs  in  cows  and  heifers,  in 
which  oestral  symptoms  do  not  occur  although  ovulation  takes  place. 

((i)  Deformities  of  the  genitalia  which  prevent  normal  coitus. 

(7)  Arrest  in  the  development  of  the  female  genital  tract  siudi 
as  occurs  in  “ freemartins.” 


DEFINITION. 

Steku-ity  may  be  defined  in  a general  way  as  the  inability  of  a 
female  to  bidiig  forth  living  young.  For  the  purjiose  of  conveying 
the  meaning  as  to  what  a sterile  animal  is  during  these  exi)erinients 
this  definition  is  somewhat  too  general.  The  word  sterility  when  used 
in  these  exi)erinients  means  the  failure  of  a sexually  mature  animal 
to  conceive,  or  of  the  fertilized  ovum  to  become  implanted,  after 
being  served  three  or  more  times  at  different  oestral  j)eriods  by  a bull 
of  known  liigli  fertility,  or  the  failuie  of  a non-pregnant  animal  to 
show  oestrum  or  ovulation. 

CLASSIFICATION  OF  FEMALE  BOVINE  STERILITY. 

(tKXEU.AL. 

1.  Congenital.  2.  Acajuired. 

•1.  Itelative  or  temporary.  4.  Absolute  or  i)ermamMit. 

In  this  case  permanent  sterility  ma^’  be  congenital  or  may  have 
arisen  after  gestation  has  occuired.  'remj)orary  st(‘iility  is  that  in 
which  the  condition  pioducing  it  can  be  oveicome,  whether  it  b(>  due 
to  anatomical,  tunctional,  oi’  iiiflammatoiy  causes. 

Stkci.vi.. 

1.  Anatomical . 

A.  Vulvar. 

H.  N'aginal. 

C.  Cervical. 


Sll 
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]).  Uterine. 

E.  Tubal. 

F.  Ovarian. 

2.  AetioJogical. 

(1)  Infections  Sterilifij  caused  hy  : 

A.  Tuberculosis. 

B.  Contagious  abortion. 

C.  Contagious  granular  vaginitis. 

D.  Non-specific  infections. 

Diseases  caused  by  these  infections : 
a.  Vulvitis. 
h.  Vaginitis. 

c.  Cervicitis. 

d.  Metritis. 

e.  Salpingitis. 

/.  Ovarian  changes. 

(2)  N on-inf ectious  Sterility. 

A.  Congenital  and  acquired  deformities  of  the 

genital  tract. 

B.  Functional  sterility. 

The  discussion  of  the  various  diseases  considered  during  these 
investigations  will  follow  chiefly  the  classifications  recorded  under 
anatomical  and  aetiological. 


METHOD  OF  INVESTIGATION. 

Befoke  comnjencing  these  researches,  an  intimate  knowledge  of  the 
anatomy  and  histology  of  the  female  genital  tract,  the  pathology  and 
therapy  of  its  diseases,  as  published  in  other  countries,  was  gained 
by  consulting  the  standard  works  of  Sisson,  Hess,  Zschokke,  Williams, 
Albrechtsen,  Bichter,  Oppermann,  AVester,  Gordan,  Joest,  Aschoff, 
Kaufmann,  Frei,  and  Fllenberger.  Clinical  experience  and  the  value 
of  thera])eutic  and  preventive  measures  were  gained  by  the  examina- 
tion and  treatment  of  cows  and  heifers  all  over  the  country.  For 
histological  examination  the  genital  organs  and  the  ductless  glands  of 
sterile  cows,  which  had  been  iinder  observation  for  considerable 
periods  at  this  Institution,  were  used.  These  animals  were  collected 
at  the  Laboratory  from  farmers  who  kept  a record  of  the  history  of 
their  animals,  so  that  in  most  cases  the  previous  history  of  each 
animal  was  known.  They  were  selected  after  a careful  gross  examina- 
tion of  the  genitalia  as  suitable  subjects  for  our  investigations.  They 
were  kept  under  close  observation;  their  behaviour  during  oestrum  and 
during  the  interoviilation  ])eriod  was  recorded.  When  considered 
desirable,  the  cows  were  slaughtered  at  the  Pretoria  Abattoir  and  the 
material  collected  immediately  after  death.  Fresh  specimens  were 
cut  and  placed  in  10  per  cent,  foinialin.  The  genital  organs  were 
closely  examined,  measured,  and  described.  The  cross  measurement 
of  the  cervix  was  taken  about  the  junction  of  its  middle  and  caudal 
third.  Its  length  and  width  of  wall  were  also  recorded.  The  uterus 
body  was  measured  from  the  cranial  exti'emity  of  the  cervix  to  the 
outward  bifurcation  of  the  horns.  Its  width  was  taken  just  in  front 
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of  the  eei'vix  over  the  pars  iiidivisa.  The  horns  were  inea.sured  from 
tlie  l)i furcation  to  the  ai>ex.  Their  width  was  taken  about  the 
jiinction  of  tlie  middle  and  caudal  third.  The  oro-ans  were  then 
painted  hy  the  artist  attached  to  the  Institution.  All  the  photographs 
of  tile  genitalia  appearing  in  Appendix  II  are  taken  from  the  artist’s 
coloured  paintings.  The  ductless  glands  were  measured  and  weighed. 

Sections  from  the  various  portions  of  the  genitalia  were  cut  and 
stained  with  haemalum  and  eosin,  Van  (iiesen,  and  Sudan  III. 
When  necessary,  diflerential  stains  were  employed.  As  time  permitted 
tlie  histological  examinations  were  completed.  The  results  obtained 
are  included  in  Ap])endix  1. 

DISEASES  OF  THE  VULVA  AND  VACIN’A. 

Ste>iosi\<  of  the  rai/ino  has  been  frequently  met  with  in  herds  in 
which  ti’eatment  for  infectious  vaginitis  has  been  carried  out.  As  a 
rule,  isolated  cases  of  more  oi’  less  maiked  stenosis  were  met  with. 
The  lumen  of  the  vagina  was  decreased  in  size  so  that  it  admitted 
only  one  or  two  fingers.  There  was  one  herd,  however,  in  which 
every  cow  which  had  been  treated  showed  a comjilete  or  almost 
com])lete  stenosis  with  consequent  sterility.  A dairyman  maintained 
a herd  of  70  pure-hred  and  grade  Friesland  cows  of  a really  good 
type.  About  two  years  ago  cows  began  to  retuin  to  the  hull.  The 
condition  became  alarming  as  the  owner  had  a milk  contract  in  one 
of  the  largest  towns  in  the  Union.  A cpialihed  practitioner  was  con- 
siilted.  He  diagnosed  infectious  vaginitis  as  the  (“ause  of  the 
trouble,  without  making  a clinical  examination  of  the  genitalia  of 
a single  cow  above  the  Auilva.  Aeither  was  a serological  test  made 
for  contagious  aboition.  He  advised  treatment  of  the  whole  herd. 
The  owner  was  unable  to  carry  out  treatment  of  all  the  cattle  at 
the  same  time.  Forty-five  cows  were  carefully  irrigated  with  some 
drug  su})])lied  by  the  veterinarian.  After  irrigation,  the  cows  showed 
extreme  uneasiness  and  severe  straining.  In  si)ite  of  this,  treatment 
was  continued  for  six  weeks.  The  cows  showed  a purulent  vulvar 
distdiarge  from  the  commencement,  and  later  it  became  impossible 
to  insert  the  irrigator — a rubber  tube — beyond  a few  iiudies.  At 
the  end  of  six  months  these  cows  were  examined  and  alt  wei'e  found 
to  he  suffering  from  almost  complete  stenosis  of  tlie  vagina.  The 
lesion  as  a rule  began  at  short  distance  in  front  of  the  urethral 
opening.  Rectal  examination  showed  that  it  extended  foi’ward  in 
every  case  almost  to  the  cervix.  Some  of  the  lesions  were  penetrable 
with  a ])rohe,  hut  in  no  case  could  the  little  finger  he  jiassed.  d’hosc 
Avith  coni])lete  stenosis  showed  the  presence  of  li(|uid  accumulation 
immediately  posterioi'  to  the  cervix.  In  those  where  the  lumen  was 
not  entirely  closed  the  anterior  genitalia  did  not  show  any  iiallio- 
logical  (diange  on  jialjiation. 

The  cause  of  vaginal  stenosis  ajijiears  to  he  due  to  irrational 
treatment  of  infectious  vaginitis  or  retained  aftcrhiith  by  the  use 
of  strong  irritant  disinfectants.  Theie  are  cases,  howevm-,  where 
the  lesion  has  been  confined  to  the  loof  or  floor  of  the  vagina  whiidi 
could  he  associated  with  [larturition  injuries.  Williams  has  indicated 
the  fre(|uency  of  vaginal  stenosis  wIkmi  jiotassium  permanganate 
has  been  used  us  an  inigant  in  hovines. 
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When  stenosis  is  very  marked  so  that  the  jjenis  of  the  bull 
cannot  penetrate  the  lumen,  sterility  results.  In  such  a case  the 
penis  of  the  hull  was  severely  injured  in  trying  to  copulate,  while 
the  cow  suffered  a severe  laceration.  When  the  lumen  is  open  so 
as  to  admit  two  fingers,  normal  copulation  and  conception  can  take 
])lace.  The  danger  of  injury  to  the  vagina  and  the  })enis  of  the  bull 
in  these  cases  cannot,  however,  be  overlooked.  In  one  case  that  came 
under  observation,  the  vagina  was  badly  stenosed,  .so  that  it  admitted 
only  two  fingers  with  difficulty.  The  owner  was  recommended  not 
to  allow  coi)ulation,  but  when  tlie  cow  was  examined  some  months 
later  she  was  found  to  he  recently  pregnant.  Further,  jjarturition 
followed  without  assistance  and  witli  only  a relatively  slight  injury 
to  the  vagina. 

There  is  another  aspect  of  stenosis  that  cannot  be  overlooked 
wlien  the  lumen  of  the  vagina  is  miudi  decreased  in  size.  The  normal 
mucous  and  physiological  .secretions  of  wstrum  sometimes  a<“cumulate 
in  the  pocket  between  the  con.striction  and  the  cervix.  It  is  not 
uncommon  to  find  accumulations  of  a tenacious  mucous  material 
whi(di  api>ear  to  be  the  cause  of  sterility  in  occasional  cases  of 
.stenosis.  Clinical  examination  of  the  cervix  and  the  genitalia 
anterior  to  it  in  these  ca.ses  shows  an  apparently  normal  condition. 

In  general,  it  may  be  taken  that  .stenosis  of  the  vagina  and 
vulva  ])lays  an  unimportant  role  in  the  cau.sation  of  sterility.  The 
(•ase  described  in  whi(di  over  50  ])er  cent,  of  the  cows  in  the  herd 
were  sterile  as  a resiilt  of  vaginal  constriction  must  be  considered 
exceptional. 

Fro])hylactic  measures  should  be  considered  when  using  vaginal 
irrigants.  Strong  or  irritant  disinfectants  are  contra-indicated  for 
use  in  the  vulva  and  vagina.  Parturition  injiiries  should  receive 
surgical  attention  so  that  they  will  heal  with  the  least  possible 
degree  of  inflammatory  phenomena  and  consetpient  T’estricted  cica- 
tricial formation.  Unless  stenosis  is  marked,  it  is  unlikely  to  be 
a cau.se  of  trouble  in  coi)ulation  and  conception.  Neither  is  there 
a likelihood  of  dy.stokia.  A postpartum  examination,  however,  should 
be  made  to  aseertain  if  the  steno,sed  area  has  been  lacerated,  ('ows 
suffering  from  marked  sfenosis  should  not  be  served,  owing  to  the 
danger  of  laceration  of  the  vagina  and  injuries  to  the  i)enis  of  the 
bull.  Attem])ts  sbould  be  made  to  dilate  the  constriction  and  i)revent 
recurrence  by  the  application  of  boracic  ointment,  olive  oil  and 
iodoform,  or  some  other  suitable  dressing.  iMucous  acciimulations 
can  be  removed  by  irrigation  with  .9  pei'  cent,  saline  solution.  It 
may  ret(uire  re])eated  dilation  before  a cow  is  considered  safe  for 
service.  When  the  stenosis  is  complete  or  almost  coni])lete,  and  the 
anteio-posterior  dimensions  of  the  lesion  are  extensive,  the  prognosis 
i<  not  ho])eful. 

Four  cows  have  been  met  with  in  which  theie  was  a thicl'  hand 
of  tissue  cf)veied  with  mucosa,  which  passed  vertically  across  the 
portio-vagina  of  the  cervix.  The  bands  varied  in  width  from  d cm. 
to  b cm.,  and  in  antero-i)osterior  measurement  from  d cm.  to  cS  cm. 
All  these  animals  had  had  several  gestation  periods  and  normal  par- 
turitions. The  band  was  attacdied  at  either  extremity  to  the  roof 
and  floor  of  the  vagina.  Its  cranial  surface  was  (dosely  a])plied  to 
the  ostium  uterinum  externum  over  the  caudal  extremity  of  the 
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cei'vix.  It  allowed  the  passao'e  of  two  or  three  finoers  between 
it  and  the  cervix.  These  hands  are  dne  to  remnants  of  the  median 
walls  of  Mueller’s  ducts  {'Williams,  Ithdrter,  Haesler,  Hess,  and 
others).  It  does  not  seem  to  inteifere  in  any  way  with  conception 
as  a rule.  This  fact  would  point  out  that  it  is  not  necessary  for  the 
])enis  of  the  hull  to  ])enetrate  the  ostium  uterinum  for  normal 
coj)ulation;  that  it  is  sufficient  insurance  for  conception  if  the 
sjiermatozoa  are  de])osited  in  the  anteiior  part  of  the  vao'ina.  In 
(me  case  in  whi(di  the  hand  of  tissue  was  somewhat  T-shaped,  G cm. 
across  and  8 cm.  antero-posteriorly,  it  woidd  appear  to  have  been 
tlie  cause  of  sterility.  The  cow  had  bred  normally  i)reviously. 
When  examined,  there  was  some  ectroi)ium  of  the  last  cervical  fold 
so  that  the  cervix  was  tiniily  pressed  a<>ainst  the  cranial  surface  of 
the  hand.  The  deformity  was  ai)j)arently  the  cause  of  sterility. 

When  these  hands  are  found,  they  should  he  divided  after  first 
withdrawing'  the  ceivix  to  the  vvdvar  opening'.  The  ecraseur  has 
been  found  a most  useful  instrument  for  division  of  those  hands. 
Tlie  female  ecraseur  described  by  Koithaus  was  used  with  o'ood 
I'esults  in  the  case  described  where  the  hand  was  somewhat  laroer 
tliaii  is  usually  found.  It  is  (^uite  reasonable  to  conceive  the  j)ossi- 
hility  of  their  (*ausin<>'  a delay  in  parturition  should  they  pass  between 
I he  limbs  of  a foetus,  oi-  the  afterbirth  may  become  entangled,  pi  e- 
venting'  its  exjuilsion  (Williams). 

Rctemtioi}  ci/sts  in  Rarfholin's  (jhnida  have  been  met  with  in 
six  cases.  The  cysts  varied  in  size  from  a })igeon’s  egg-  to  an  orange. 
There  is  no  doubt  that  the  cause  is  due  to  occlusion  of  the  openings 
of  the  glands,  due  to  intlammatory  lesions  in  the  vagina  or  vulva 
extending  to  the  ducts.  The  cysts  were  oval  or  rounded  in  shape, 
confined  to  the  lateral  wall  of  the  vestilmle,  about  8 to  10  cm.  from 
the  vulvai'  lips.  They  were  firm  in  consistency.  In  all  six  cases 
they  were  unilateral.  ( )n  section  the  cysts  contain  thick  viscid 
slightly  oimciue  contents.  They  do  not  jilay  a jiart  in  the  causation 
of  sterility,  as  in  the  six  cases  in  which  thev  were  found  sterility 
could  he  ex])lained  in  the  jnesence  of  other  pathological  lesions.  The 
cows  in  which  the  cysts  were  observed  recoA'ered,  so  that  a histological 
examination  of  their  structuie  was  not  ])ossihle.  llheinlioldt 
described  the  histology  as  follows: — “ Outwardly  the  cyst  wall  is 
(•oveied  with  the  mucosa  of  the  vulva.  Its  epithelium  is  thickened. 
The  wall  consists  of  non-striated  muscle  mixed  with  more  or  less 
connective  tissue,  elastic  fibres,  and  blood-vessels,  d’he  inner  lining 
of  the  cyst  wall  is  either  comjiosed  of  s(|uamous  ejuthelium  on  winch 
the  muscle  fibres  lie,  or  the  ejiitlmlial  lining  is  entircdy  ah.sent,  con- 
nectiA'e  tissue  only  is  present. 

Surgical  interfeience  is  not  indicated  unless  there  is  ('videnct'  ot 
enlargement  which  may  cause  difticulty  in  coinilation  or  jiarturition 
and  retention  of  secretion  in  the  vagina.  Aiter  exposure  by  opening 
the  li])s  of  the  vulva,  the  cyst  can  he  slit  open  and  its  contents  pressed 
out.  The  lining  can  he  freshened  with  a curette'  and  jiainted  wilh 
tincture  of  iodine.  Healing  occurs  witliout  difliculty. 

In  two  cases  /nil liolofjicdl  clian//c.s  in  (ini’rl nf r\s  ihivls  wi'ie  set'll. 
()ne  showed  the  presence  of  cysts,  the  otht'r  showt'd  alisci'ss  lormalion. 
The  lesion  consisted  of  several  small  spherical  t'n la rgt'nu'nl s the  sizt' 
of  a ])ea  along  the  ventral  as])ect  ot  the  vagina.  The  contents  were 
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slif^htly  opaque  viscid  fluid.  In  the  case  of  abscess  formation,  there 
were  three  small  abscesses  somewhat  larger  than  a pea  containing 
yellowish  thick-liquid  piis.  Williams  states  that  these  cysts  may 
sometimes  become  very  large.  They  are  usually  elongated,  some- 
times spherical.  Frei  says  they  may  reach  the  size  of  a hen’s  egg. 
They  appear  to  be  of  no  importance  in  the  causation  of  sterility. 
It  is  possible  that  they  may  become  so  enlarged  as  to  interfere  with 
copulation  and  cause  retention  of  oestral  secretions.  When  recog- 
nized they  can  be  treated  by  incision  and  the  walls  painted  with 
tincture  of  iodine. 

Rupture  of  the  dorsal  trail  of  the  vatjiua  and  penetration  of  the 
rectum  was  observed  in  one  case  (recto-vaginal  fistula).  The  cow  was 
3 very  valuable  Friesland,  II  years  old,  which  had  given  birth  to 
a calf  weighing  100  lb.  about  six  months  previously.  She  had 
since  been  served  several  times  without  result.  On  examination  of 
the  vagina,  a considerable  quantity  of  faeces  was  found  accumulated 
in  the  anterior  part.  Two  fingers  could  be  passed  into  the  rectum 
through  a longitudinal  slit  in  the  dorsal  wall  of  the  vagina.  When 
the  rectum  became  distended  the  slit  apiiarently  opened  and  soft 
faeces  passed  into  the  vagina.  The  faeces  which  jiassed  through  the 
slit  Avere  . partly  exiielled  through  the  vulva  and  in  part  accumulated 
in  the  vagina.  The  cow’s  condition  was  poor,  so  that  she  appeared 
to  suffer  somewhat  in  general  health  from  the  lesion.  The  condition 
was  a cause  of  sterility  since  no  otlier  pathological  change  ivas  found 
at  a clinical  examination.  The  lesion  would  also  constitute  a giave 
danger  to  the  j)enis  of  the  bull  during  copulation.  The  cow  made  an 
excellent  recovery  after  suitable  treatment  and  again  cah’ed  normally. 

( )ne  case  of  uro-rapina,  similar  to  the  condition  described  by 
llichter,  was  observed  in  an  old  Friesland  cow  which  had  been  sterile 
for  a considerable  time.  ( )n  clinical  examination  the  vulva  admitted 
the  hand  with  .some  difficulty.  The  vagina  appeared  to  be  dilated. 
There  was  an  accumulation  of  about  100  c.c.  of  urine  on  the  vaginal 
floor  immediately  behind  the  cervix.  This  seemed  to  be  a constantly 
occurring  condition.  It  is  not  possible  to  say  whether  the  accumula- 
tion of  urine  caused  sterility,  since  other  pathological  lesions  were 
l)iesent  which  would  accounf  for  a permanent  inability  to  conceive. 
However,  it  Avould  not  be  unreasonable  to  associate  uro-Aagina  with 
sterility  in  excej)tional  cases. 

Contjeuital  h i/poplasia  of  the  (jeuital  tract  Avould  a]>pear  to  be 
of  some  im])ortance  as  a cause  of  sterility.  It  has  been  met  Avith 
in  six  females  out  of  a total  of  over  500  examined  for  sterility.  The 
condifion  met  Avith  is  usually  referred  to  as  “ fi'ee  Jiiartin,” 
“ neuter  ” or  “ (lueen.”  It  occurs  as  a rule  in  the  female  of  a mixed 
male  and  female  tAvin  pregnancy.  In  three  of  the  cases  under 
consideration  the  history  of  a tAvin  pregnancy  could  be  established, 
but  in  the  remaining  three  an  accurate  histoi'y  Avas  unobtainable. 
Williams  ])oints  out  the  ])ossibility  of  a tAvin  concei)tion  in  which  the 
male  emlnyo  ])erished  in  cases  Avhere  a single  birth  can  be  definitely' 
established,  llichter  says  it  is  a condition  Avhich  is  found  in  nearly 
every  case  of  mixed  tAvin  pregnancy  in  boAunes.  Keller  found  only  0 
pel’  cent,  of  females  from  a mixed  twin  ])regnancy  Avith  a normal 
genital  tract.  Ijtiei'  found  5.5  per  cent,  from  115  cattle  obserA^ed. 
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According'  to  Zscliokke,  Keller,  Lillie,  and  Zietzsehmann,  the 
deformity  is  due  to  the  hormone  secretion  of  the  male  twin  influen- 
cing' the  fuither  development  of  the  genital  tract  of  the  female 
partner.  The  hormone  reaches  the  female  twin  through  anastomizing 
blood-vessels  between  the  placentae  of  both  foetuses. 

In  these  animals  one  finds  a small  vulva  which  admits  two  or 
three  fingers.  The  genital  canal  ends  in  a blind  extremity  a short 
distance  from  the  viilvar  lips.  It  is  usually  i)ossihle  to  find  this 
( ti]-(]e-sar  by  introducing'  one  hand  in  the  rectum  and  the  fingers  of 
tlie  other  in  the  vulva.  On  a lectal  examination,  the  cervix  is  found 
to  he  absent  or  undeveloped.  The  genital  tract  anterior  to  the  vulva 
is  undevelo])ed.  Mueller’s  ducts  can  be  felt  as  two  i)arallel  cords 
lying  close  together,  or  a partial  fusion  may  have  taken  place. 
'I’hey  may  show  some  dilatation  and  contain  some  mucus.  Two 
shorter  cords,  Woltfian  ducts,  can  be  felt  on  either  side  of  Mueller’s 
diK'ts.  It  is  sometimes  possible  to  penetrate  into  these  through  a 
very  small  oi)ening  from  the  cul-de-sac  of  the  undeveloped  vagina,  but 
this  can  be  done  on  ])ost-niortem  only.  There  is  usually  bifurcation 
a I the  anterior  extremities  of  Mueller's  ducts,  representing  the 
uterine  horns,  which  may  also  be  somewhat  dilated.  The  ovaries 
are  undeveloped.  Small,  indistinct  glands  may  be  palpated  in  the 
broad  ligaments.  (Fig.  14,  45B,  A.  2.) 

It  appears  that  difierent  stages  towards  more  com])lete  develoj)- 
ment  have  been  described.  It  begins  at  the  apices  of  Mueller’s 
ducts  where  excavation  takes  ])lace.  This  is  followed  by  excavation 
of  the  uterine  body  after  fusion  of  Mueller’s  ducts.  Such  a uterus 
may  become  filled  with  mucus;  Williams  states  that  this  condition 
may  he  mistaken  foi'  pi'egnancy.  Careful  palpation,  however,  should 
obviate  such  a mistake.  Where  intimate  examination  through  the 
vagina  is  not  possible  the  animal  (an  be  re-examined.  In  the  six 
cases  which  have  come  under  notice  a (dinical  examination  revealed 
the  condition  without  difficulty. 

The  general  appeaiance  is  somewhat  characteristi('  inasmiu'h  as 
there  is  some  coarseness.  The  refined  appearaiu'e  of  the  heifer  is 
usually  absent,  but  some  neuteis,  however,  do  not  show  this 
characteristic.  (Fig.  45a,  A.2.)  Oestral  })eriods  do  not  o('(‘ur.  In 
one  of  our  cases  a small  (‘oi'inis  luteum  was  present  in  one  of  the 
ovaries.  It  is  ((uite  probable,  therefoie,  that  in  some  cases  at  least 
ovulation  does  take  place. 

These  c'attle  with  hypoi)lasia  of  the  genitalia  should  be 
slaughtered  when  the  first  opportunity  of  the  least  e('onomic  loss 
pi'esents  itself.  They  are  hopelessly  sterile. 

Richter  mentions  that  the  female  ])aitner  of  a mixed-twin  ])i't‘g- 
nancy  is  as  a rule  destroyed  in  (xermany,  so  tliat  it  is  diliic'ult  to  find 
an  adult  for  examination.  4’his  ])ia('tice  is  not  a(lo])((M!  in  this 
('ountry;  such  animals  are  sold  to  l)reeders  by  ain't  ion  without  any 
guarantee  whatever.  The  jmrcliaser  has  no  redri'ss.  ’I'he  law  is 
very  lax  in  South  Afiica  I'egai'ding  tli(>  transfer  of  breinling  animals 
sufthi'ing  from  a latent  disease  oi'  condition  whii'h  jirodin'i's  absolute 
sterility,  (’ases  have  come  to  our  nolii'c  of  ('ows  having  been  sold  by 
imblic  aiu'tion  whei'e  saljiingit is  was  diagnosml  a short  time  aitm- 
wai'ds  in  the  absence  of  an  intervening  jnegna m'v,  or  (‘vmi  oestral 
iiei'iod.  Since  these  cattle  wei'(>  sold  without  guaiantei'  hy  the 
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auctioiieer,  the  purchaser  has  no  redress.  It  is  notliino-  short  of 
fraud  on  the  part  of  an  owner  to  sell  an  animal  to  a hreeder  which 
does  not  conceive  when  bred  to  a known  sound  hull.  It  has,  however, 
become  a habit  to  “ off  load  ” such  animals  on  to  uihsuspecting 
breeders  at  auction  .sales.  With  the  present  knowledfje  of  the 
unlikely  hreedinp'  capacity  of  the  female  of  a mixed-twin  pregnancy 
it  is  no  less  fraud  to  sell  siudi  an  animal  to  a hreeder.  The  fact  that 
an  animal  is  sold  to  a hreeder  is  suthcient  jiroof  that  he  requires 
a female  either  in  calf  or  capable  of  conceiving,  and  the  seller  should 
he  res])on.sihle,  in  the  absence  of  his  expressing  his  willingness  to 
submit  his  animals  to  veterinary  examination,  for  reimhursement  of 
the  price  paid  and  expenses  incurred  in  transport  and  feeding. 


TIIK  AETIOLtXIICAL  SIGAIFICAXCE  OF  INFECTIorS 
VAGINITIS  TO  STJ'IRILITY. 

The  question  of  the  aetiological  significance  of  infectious  vaginitis 
to  sterility  in  cattle  is  one  over  which  there  is  miudi  controversy 
between  veterinarians.  The  difference  of  opinion  not  only  exi.sts 
between  veterinarians  of  different  countries,  hut  between  the  observers 
of  each  country.  However,  there  is  a tendency  for  the  observers  of 
each  country  to  lean  towards  the  same  view.  The  majority  of 
veterinarians  in  Switzerland  and  Holland  believes  that  the  disease 
])lays  an  imjiortant  part  in  the  causation  of  sterility,  while  those  of 
Denmark  and  America  believe  its  economic  significance  in  the  breed- 
ing of  cattle  is  negligible.  Most  observers,  however,  although  they 
sup])ort  the  latter  view  admit  that  the  question  recjuires  further 
investigation.  They  further  recommend  that  under  ceitain  circum- 
stances where  sterility  is  ])resent  in  a herd,  in  the  absence  of 
serological  proof  of  contagious  abortion  and  of  pathological  lesions 
in  the  ovaries,  fallopian  tubes,  uterus,  and  cervix,  where  infectious 
granular  vaginitis  is  definitely  diagnosed  it  should  he  energetically 
treated. 

The  oi)inions  of  the  highest  authoiities  on  obstetrics  in  countries 
where  the  disease  has  been  studied  within  the  last  (juarter  of  a 
century  are  interesting.  Williams,  who  does  not  commit  himself  to  a 
definite  o})inion,  states:  — 

“ It  is  perfectly  (dear  that  Hie  nodular  venereal  disease  has  not 
been  proven  to  he  the  direct  cause  of  sterility  or  abortion  in  cattle 
or  in  other  domesticated  animals.  Whether  it  does  or  does  not 
directly  cause  sterility  or  abortion,  (dinical  evidence  indicates  clearly 
that  it  is  a disease  which  merits  the  respectful  attention  of 
investigator,  practitioner,  and  hreeder.” 

Niehsen  .states  : — 

“ I am  of  opinion  that  it  commonly  causes  sterility  in  heifers 
and  that  it  is  possibly  the  most  fre(iuent  cause  of  the  failure  of 
heifers  to  conceive  in  spite  of  repeated  .services.  Concerning  this 
sterility  in  heifers,  we  are  thus  .standing  before  an  unsolved  problem 
whi(di  richly  deserves  further  investigation.” 

Alhrecht.sen,  who  must  he  considered  as  one  of  the  leading 
authorities,  states:  — 

” I have  been  unable  to  denion.strate  the  connection  between 
follicular  vaginitis  and  sterility  ”;  and  again:  ” I look  upon 
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follicular  vaginitis  as  a iion-maligiiant  disease,  which  has  nothing 
to  do  with  sterility  or,  at  least,  is  seldom  associated  with  it,  and  the 
treatment  of  which  is  without  influence  on  normal  hreeding.” 

llicditer  is  of  the  same  ojiinion  as  Alhrechtsen,  hut  he  indicates 
the  ])ossihility  of  the  disease  having  become  less  virulent  since  Hess 
published  his  opinion.  It  is  rare,  he  states,  to  find  an  acute  purulent 
infectious  vaginitis  in  middle  (xerniany  such  as  was  described  by 
Hess  20  years  ago. 

Hess,  who  was  one  of  the  fii'st  observers  to  draw  attention  to  the 
disease,  states:  — 

The  disease  is,  in  my  o])inion,  and  according  to  my  experience 
and  researches,  of  great  significance  as  the  cause  of  sterility  in  cattle. 
It  ai)])ears  as  an  enzootic  or  e])izootic,  and  in  some  districts,  on 
account  of  infection  of  the  hull,  is  very  prevalent.  It  ap})ears  in 
75  ])er  cent,  of  cases  as  a cdironic  condition  and  in  25  per  cent,  as  an 
acute  condition.” 

Hess  further  associated  the  disease  with  early  abortions,  from 
the  4th  to  T2th  week  of  jiregnancy.  He  states  : “ Another  interesting- 
fact  is  that  cows  (i,  9,  12  to  21  weeks  after  service  show  a purulent 
disidiarge  from  the  vagina  as  a result  of  death  of  the  foetus  followed 
by  maceration  and  endometritis  chronica  ])urulenta.” 

Zschokke  states  : — 

“ It  has  been  proved  that  the  disease  may  become  the  cause  of 
sterility.  Sometimes  the  hull  loses  the  desire  to  coi)ulate,  sometimes 
cows  and  heifers  will  not  allow  copulation  although  they  are  in 
normal  oestrus,  or  when  concei)tion  follows,  according  to  Ohrecht,  20 
to  GO  per  cent,  of  the  cows  abort.” 

Knell  states:  — 

“ I recognize  the  impoi'tance  of  other  conditions,  such  as 
contagious  abortion  and  pathological  changes  in  the  genital  tract, 
which  have  been  described  by  Hess.  Often  enough  these  conditions 
do  not  receive  sufficient  consideration.  My  observations,  however, 
force  me  to  (*onsider  infectious  vaginitis  as  an  independent  infectious 
disease.  In  several  cases,  in  the  absence  of  all  other  causes  of 
sterility,  it  delays  conception  or  causes  total  sterility  associated  with 
repeated  or  j)ermanent  oestrum.” 

Martens  states:  — 

“ 1 have  not  observed  infectious  catarrh  of  the  vagina  as  ot 
undoubted  aetiological  significance  in  the  cause  of  sterility.” 

AVester  states  that  the  disease  as  a cause  of  sterility  has  been 
exaggerated  in  Holland.  However,  he  indicates  that  the  exudate  in 
acute  inflammation  of  the  vagina  is  toxic  to  speiinatozoa,  evmi  after 
the  acute  symptoms  have  subsided. 

Further  (piotations  could  he  given  fi’om  several  vederinarians  of 
high  repute,  hut  those  mentioned  above  fi-om  several  of  the  most 
reliable  observers  give  an  idea  of  the  absolutt*  dillerent  ojiinions 
held. 

In  South  Africa,  until  reccmt  yeais,  the  disease  did  not  rec(dv(‘ 
any  attention  from  our  profession.  It  was  fii'sf  recognized  as  la>ing 
existant  in  1912-14  in  Natal.  In  1920,  owing  to  the  jnevalence  (d’ 
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sterility  in  some  of  the  pure-hred  herds  in  Natal,  the  attention  of  the 
Division  of  Veterinary  Keseareh  was  hrougdit  to  the  (piestion  and 
ailviee  sought.  At  that  time  most  of  the  observations  were  carried 
out  by  a »Swiss  graduate,  wbo  perhaps  followed  the  teaching  of  Hess. 
In  certain  herds  wliere  investigations  were  made  and  vaginitis  was 
present  it  was  inculpated  as  the  cause  of  a high  percentage  of  cows 
returning  to  the  bull.  In  some  herds  which  were  treated  for  acute 
vaginitis,  however,  tliere  was  no  history  of  steiility.  Inquiries  came 
from  veterinarians  in  the  Field  Division  as  to  the  prevalence  of 
infectious  vaginitis  and  how  it  should  be  treated.  It  is  feared  that 
at  the  time  treatment  was  undertaken  in  a somewhat  promiscuous 
manner  and  that  sufhcient  consideration  was  not  given  to  other 
possible  causes  of  sterility.  It  was  taken  for  gi-anted  that  if  vaginitis 
was  diagnosed  in  a herd,  in  the  absence  of  serological  proof  of  con- 
tagious abortion,  that  it  was  the  cause  of  sterility.  Un  this  account, 
little  value  can  be  placed  on  tlie  observations  made  at  the  time,  and 
it  is  feared  that  tlie  aetiological  significance  of  the  disease  to  sterility 
in  this  country  has  been  very  much  exaggerated. 

In  considering  the  significance  of  the  disease  to  breeders  the 
following  (pie.stions  must  be  discussed:  — 

(1)  Does  infectious  vaginitis  play  an  important  idle  in  the 
causation  of  sterility  in  bovines!'' 

(2)  Should  treatment  be  adopted  to  combat  the  disease? 

Tliese  (piestions  cannot  be  entirely  discussed  and  conclusions 
drawn  from  the  experience  of  other  countries,  as  the  prevailing 
climatic  and  other  conditions  may  modify  the  disease;  its  virulency 
may  be  either  exalted  or  attenuated.  The  disease  must  be  considered 
as  it  occurs  in  South  Africa.  Further,  there  is  sometimes  reason 
to  ask  the  question  wliether  the  purer  breeds  of  cattle  may  not  be 
more  suscejitible  than  the  more  resistant  native  and  cross  breeds,  since 
it  is  not  uncommon  to  find  pure-bred  cattle  suffering  from  sterility 
while  a grade  herd  on  the  same  farm  is  entirely  unaffected.  When 
this  latter  (piestion  is  carefully  investigated  it  is  found,  liowever,  that 
tlie  conditions  under  which  both  herds  are  run  are  not  exactly  similar. 
In  beef  lierds  the  grade  herd  is  run  under  ranching  conditions,  while 
the  pure-breds  are  housed  and  receive  a supply  of  concentrates  so  that 
there  is  more  intimate  contact  and  thereby  more  danger  of  spread  of 
infection.  In  milking  herds  where  contact  of  the  pure-bred  and  grade 
cattle  occurs  daily  no  such  difference  in  susceptibility  appears. 

In  1901  Von  Oestertag  pointed  out  that  the  swollen  follicles  in 
the  mucosa  were  not  the  characteristic  symptom  of  the  disease,  but 
that  the  infectious  nature  of  the  dis(diarge  from  the  vulva  was  of 
primary  importance.  Zschokke  was  of  the  same  opinion.  Others, 
however,  regard  the  swollen  lymph  follicles  as  a pathognomonic 
symptom  of  the  disease. 

Systematic  clinical  examination  has  shoAvn  that  the  diagnostic 
symjitoms  in  the  case  of  the  acute  condition  are  : Marked  contagion 

and  acute  inflammatory  lesions  with  swelling  in  the  vulvar  li])s  and 
mucosa,  followed  by  swelling  of  the  lymph  follicles,  muco-purulent 
exudate,  sensitiveness  of  the  mucosa  vaginae,  straining  after  coi)ula- 
tion,  and  matting  of  tlie  vulvai'  tuft  of  hairs. 
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Tlie  nodules  due  to  hyi)eii)lasia  of  the  normal  lymph-follicles  are 
not  the  chief  clinical  sym])tom  throup-h  which  the  disease  can  he 
recognized.  Several  well-known  observers  do  not  place  much  im- 
inu'tance  on  the  i)resence  of  this  follicular  hyi)erpla.sia . They  are 
certainly  not  of  pathognomonic  im])ortance  since  they  do  occur  in  non- 
contagious  forms  of  colpitis. 

Tt  is  possible  to  differentiate  between  a peracute  and  acute  .stage, 
when  the  exudate  is  fairly  profuse;  a chronic  .stage  follows  in  whicli 
tliere  is  little  or  no  exudate  and  the  follicles  begin  to  disappear.  The 
mucosa  of  th.e  vulva  and  vagina  becomes  its  normal  pale  ])ink  colour. 
Tlie  transition  to  the  chronic  stage  is  sometimes  fairly  rapid,  only  a 
few  weeks,  sometimes  it  is  very  slow,  taking  several  months.  In  the 
chronic  stage  the  disease  does  not  seem  to  he  infectious.  Martens 
says  the  infection  is  absent  long  before  the  swollen  follicles  have 
di.sap])eared. 

Infectious  vaginitis  was  at  one  time  thought  to  he  a most  fertile 
cause  of  ahorlion;  as  already  ex])lained,  this  was  the  belief  of  Hess. 
At  the  ])iesent  time  no  veterinarian  who  has  carried  out  careful 
ol)servations  liolds  ilris  ojiinion.  Williams,  IVe.ster,  Alhrechtsen, 
Richter  and  othei's  have  ])id)lished  observations  which  are  sufficiently 
convincing  to  contradict  this  view.  There  is  no  doubt  that  tlie 
bacillus  of  Hang  is  the  chief  cause  of  abortion  in  bovines.  Further, 
since  the  work  of  Hess  and  Alhrechtsen  was  jiuhlished  the  jirevalence 
of  disease  of  the  ovary,  fallojiian  tubes,  uterus,  and  cervix  and 
the  part  they  play  in  tlie  causation  of  sterility  is  known.  It  may 
be  argued  tliat  these  diseases  are  secondary  fo  vaginitis,  hut  the 
absence  of  the  metritis  of  abortion,  cervicitis,  and  metritis  due  to 
other  organisms,  not  recognized  as  infectious,  must  first  he  proved 
before  infectious  vaginitis  can  be  inculjiated.  It  is  not  maintained 
that  Hang’s  liacillus  will  cause  jmthological  lesions  associated  with 
sterility.  In  fact,  a uterus  may  undergo  comjilete  involution  and  he 
free  from  li.  abortus  in  three  weeks  after  ])arturif ion.  It  is  unusual 
to  find  infecfion  by  this  organism  piesenf  six  weeks  ])ost-])ariiim. 
Early  abortion  and  the  frequency  of  jilacental  retenfion,  however, 
do  o]ien  the  portals  for  secondary  infection,  so  fliat  contagions 
abortion  niu.st  he  looked  upon  as  the  chief  ])redis])Osing  cause  fo  fhe 
pathological  lesions  associated  with  sterility. 

The  question  arises,  if  infectious  vaginitis  does  cause  sferility  or 
jirevention  of  conception,  how  is  this  brought  about!''  The  literafure 
on  the  subject  is  far  from  (convincing. 

Schunhoff  believes  that  it  is  due  fo  the  cramp-like  (dosure  of 
the  ostium  uterinum  externum,  due  fo  reflex  acfion  from  irrifalion 
of  the  vagina. 

Ellinger  believes  that  the  iirifation  of  fhe  vagina  causes  foo 
early  expulsion  of  the  semen  fhrougli  sfraining.  'I’liis  would  .seiun 
unlikely,  since  it  would  he  (piife  impossible  fo  expel  all  tlie  s|)(Mina- 
tozoa  from  the  anterioi’  exfremity  of  the  vagina,  even  assuming 
fhat  none  have  entered  fhe  oi'ificium  externum. 

Hfeiler  maintains  that  infecfious  vaginifis,  as  smdi,  is  nof 
res])onsible  for  sferility,  hut  fluif  flu'  endocrine  .sysfiun  associafed 
wifh  conception  and  prc'gnancy  is  inllmmccd  by  flu*  dismism 
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Wester  and  Knell  maintain  tliat  the  spermatozoa  are  destroyed 
by  the  iinphysiological  vaginal  exudate  of  infectious  vaginitis  before 
they  can  reach  the  fallopian  tube.  Wester  has  shown  the  presence 
of  spermatoxin  in  the  exudate. 

It  is  well  known  that  spermatozoa  die  quickly  in  the  normal 
vaginal  secretion  in  vitro.  They  live  longer  in  physiological  saline. 
Much  interesting  work  has  been  carried  out  by  Wester  on  the  toxicity 
of  various  chemical  substances  and  body  liquids  on  spermatozoa. 
He  indicates  that  the  exudate  from  the  inflamed  vaginal  mucosa  is 
toxic. 

Schlichte  took  the  s])erniatozoa  of  a young  strong  two-year-old 
bull,  whose  fertility  could  not  be  questioned,  from  the  vagina  of 
a cow  after  service.  He  mixed  the  siiermatozoa  with  the  vaginal 
secretion  of  a normal  cow,  with  physiological  saline  and  with  the 
vaginal  exudate  of  a cow  suft'ering  from  acute  infectious  vaginitis. 
The  spermatozoa  mixed  with  secretion  from  a normal  cow  lived 
I — hours,  that  in  idiysiological  saline  showed  movement  after 
3 hours,  that  mixed  with  the  vaginal  exudate  of  the  cow  with 
vaginitis  lived  only  i an  hour.  Wester  carried  out  similar  experi- 
ments with  the  same  result. 

Whether  the  same  result  takes  place  in  vivo  would  require 
proof.  However,  there  would  appear  to  be  something  present  in 
the  pathological  mucous  exudate  of  infectious  vaginitis  which  is 
toxic  to  spermatozoa  in  vitro. 

The  view  held  by  Wester  and  Knell  is  at  the  ])resent  time  that 
universally  accepted  by  those  who  believe  that  infectious  vaginitis 
jilays  an  important  part  in  the  causation  of  sterility. 

The  disease  is  widesjiread  throughout  South  Africa,  especially 
in  milking  herds,  where  the  facilities  for  the  spread  of  disease,  such 
as  close  housing  and  intimate  contact,  are  more  evident.  However, 
in  Natal  it  does  not  spare  the  beet  breeds.  It  is  believed  by 
veterinarians  and  stockowners  to  be  the  main  cause  of  sterility  in 
bovines  in  that  province.  This  view,  however,  would  not  appear  to 
be  upheld  when  the  cause  of  sterility  is  carefully  investigated.  Many 
of  the  herds  in  Natal,  where  coni])laints  regarding  sterility  and  cows 
returning  to  the  bull  had  been  brought  to  the  notice  of  the  Research 
Division,  were  visited  recently.  With  few  exceptions,  the  sterility 
could  easily  be  explained  in  the  presence  of  abortion,  or  jjathological 
lesions  in  the  genitalia  associated  with  i)ermanent  or  temjiorary 
sterility.  These  pathological  conditions  cannot  be  regarded  as 
secondary  to  vaginitis,  but  mainly  to  the  metritis  of  abortion.  In 
some  cases,  where  30  to  40  per  cent,  of  the  cows  were  sterile  or  return- 
ing to  the  bull,  the  condition  could  be  explained  as  functional 
sterility  due  to  errors  in  feeding,  with  insufhcient  exercise,  etc.  The 
sufferers  were,  without  exception,  cattle  which  had  been  maintained 
in  high  condition  tor  “ show  ” purposes  and  wlricli  got  little  exer- 
cise. It  must  be  understood  that  a ration  too  rich  in  carbohydrates 
and  low  in  vitamin,  protein,  and  phosphates  is  not  associated  with 
high  fertility;  while  such  a ration  in  the  presence  of  insutticient 
exercise  produces  obesity,  a condition  absolutely  incompatible  with 
coiicei)tion.  The  state  of  low  fertility  in  such  animals  is  probably 
associated  with  upset  of  the  hoiTuone  secretion.  What  endocrine 
glands  are  involved  is  not  knowm.  That  the  hormones  secreted  in 
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the  ovary  itself  are  inabiuulant  ai)j)ears  to  be  without  doubt,  as 
ju'oved  by  the  results  obtained  in  these  cases  by  the  injection  of 
oestral  hormone  (Mur])hy,  McNutt,  Zupp  and  Aitken;  Frank  and 
( j()ldber<>er ; McNutt;  Murj)hy;  Maishall;  Frank,  Kingery  and  Gus- 
(avsoii;  Zu])p  and  IMurphy).  (food  results  hai’e  been  obtained  at  this 
Institute  in  a number  of  cases  treated  ivith  ovarian  extracts.  These 
results  will  be  jniblished  when  sufficient  data  are  available.  Some 
workei's  suggest  that  a combination  of  the  endocrine  glands,  not  the 
ovary  alone,  are  hyposecretive.  Pathological  examination,  however, 
shows  that  the  ovary  is  as  a rule  inactive.  Cattle  in  low  condition 
as  a result  of  insufficient  food  also  suffer  from  oesGal  abeyance  and 
teni])orary  .sterility.  Iticditer  has  recently  made  interesting  observa- 
tions in  this  connection.  No  doubt  the  ex])lanation  of  unbalanced 
hormone  secretion  also  holds  good  in  this  case. 

There  were  many  cases  where  iriational  treatment  had  been 
undertaken ; treatment  Avhich  would  be  prohibitive  to  conception  in 
the  absence  of  disease  of  the  genitalia.  In  some  of  these  instances 
no  eA'idence  of  vaginitis  in  a culpable  form  could  be  found.  The 
genitalia  of  the  cows  were  normal.  The  drastic  treatment,  which 
Avas  faithfully  continued,  Avas  the  sole  cause  of  sterility.  It  has  been 
])ointed  out  that  spermatozoa  do  not  long  surAUA’e  in  the  normal 
A’aginal  .seci’etion.  It  is  therefore  unlikely,  as  Wester  demonstrated, 
that  they  Avill  suiAUAm  strong  irritant  disinfectants  eA’en  for  a feAv 
minutes.  To  illustrate  the  drastic  and  barbarous  methods  used  in 
the  treatment  of  infecfious  Auiginitis,  one  example  can  be  giA’en. 
Peference  has  already  been  made  to  this  case  when  stenosis  of  the 
A'agina  Avas  being  discussed.  In  a herd  of  70  pure-lired  and  grade 
Frieslands,  45  of  Avhich  had  been  treated  for  infectious  A'aginitis, 
all  Avere  found  to  be  suffering  from  stenosis  of  the  A’agina  sufficient 
to  cause  sterility.  This  Avas  due  to  the  effects  of  some  irritant  disin- 
fectant Avliich  had  been  recommended  by  a A’eterinarian  as  an  irri- 
gant  for  the  A’agina.  Treatment  caused  sloughing  of  the  AUiginal 
mucosa,  Avhich  Avas  folloAved  by  cicatrization  and  consequent  stenosis. 

The  batch  of  coavs  left  untreated  certainly  shoAved  lesions  asso- 
ciated Avith  the  chronic  stage  of  infectious  Auaginitis.  IloAvever,  most 
of  them  Avere  in  calf  or  had  caNed  Avithin  the  previous  six  months. 

This  is  not  the  only  case  in  which  irrational  treatment  has  been 
obseiA'ed  during  our  investigations  into  the  cause  of  sterility,  but  it 
is  the  Avorst  case.  The  (piestion  arises,  if  siudi  a state  of  affairs  can 
follow  treatment  conducted  under  supervision  of  a cpialified 
A’eterinarian,  what  is  the  ])Osition  in  many  herds  Avhere  veterinary 
adA’ice  Avas  not  sought^  The  fainier  diagnoses  infectious  vaginitis 
him.self  and  treats  it  Avith  that  amount  of  vigour  Avhitdi  is  cliarac- 
teristic  of  laymen’s  methods.  Foi’  instance,  it  is  (|uit(‘  a common 
])iactice  amongst  farmei’s  to  indgate  tlie  vagina  of  a cow  Avitli  a 
disinfectant  a short  time  prior  to  service.  Kveii  wlieii  inigatiou 
with  light  and  carefully  measured  antise|)tic  tluids  is  carried  out 
l)rior  to  copulation  it  Avill  most  likely  pi'event  conce])t  ion . 'riime- 
fore,  it  is  reasonable  to  su|)pose  that  inigatiou  pidor  to  service  has 
done  unlimited  harm  in  the  hands  of  layimm.  'riierc*  is  anolln'r 
danger  in  the  })i-actice  of  iii  igatioii  Avhich  cannot  be  ovtu  looki'd  ; 
that  is,  the  possibility  of  tiansmitting  disease  from  cows  sulbuing 
fi'om  purulent  genital  affections  to  lunilthy  individuals. 
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It  is  a commou  l)elief  that  acidity  of  the  vag'inal  secretion  is 
frequently  met  with  in  cows.  A rough  examination  with  litmus 
paper  would  seem  to  indicate  that  this  may  be  the  case.  Such  a 
condition  is  associated  with  sterility  not  only  by  laymen  l)ut  also 
veterinarians  (Pnsch-Hansen).  As  a treatment,  irrigation  of  the 
A’ag’ina  Avith  a weak  solution  of  sodium-bicarbonate  is  recommended, 
and  siiccess  has  heeii  rej)orted  in  some  cases.  Recent  investigations 
into  the  reaction  of  the  vaginal  secretion  by  Kaden,  Renkert,  and 
Wester  have  proved  this  acidity  of  the  vagina  to  be  of  rare  occurrence. 
Richter  states  that  acidity  of  the  vaginal  secretion  plays  no  practical 
role  in  the  causation  of  sterility.  He  iioiuts  out  that  the  aijjiarently 
good  results  obtained  by  irrigation  Avith  bicarbonate  solution  are  due 
to  mechanical  remoA'al  of  tenacious  niAicus  Avhich  preA’euts  the 
foi’Avard  passage  of  spermatozoa  through  the  cerA’ix. 

In  connection  AA'ith  tlie  iironiiscuous  treatment  of  infectious 
A’aginitis,  a c[uotation  from  Martens,  aa’Iio  foionerly  believed  that 
A’aginitis  eA’en  in  the  chronic  nodular  form  Avas  a fertile  cause  of 
sterility,  and  Avho  carried  out  2)ropaganda  for  a general  treatment, 
is  interesting.  He  states:  “ ()ne  is  often  astonished  at  the  obsti- 

nate, useless,  and  partly  barbaric  fight  against  the  mostly  harmless 
nodules  in  the  Auilva.” 

Herds,  lioAveA’er,  haA’e  been  met  with  in  which  infectious  A’aginitis 
Avas  acute  and  widespread  in  comj)any  with  frequent  returning  to 
the  bull  and  sterility.  This  was  si)ecially  noticeable  in  heifers  and 
young  coAA’s.  From  these  herds  contagious  abortion  was  excluded 
by  serological  tests.  A careful  clinical  examination  failed  to  reveal 
any  ])athological  changes  in  the  genital  tract  or  ovaides  except 
Amginitis.  The  tact  that  the  bull  may  be  an  important  factor  in 
sterility  Avas  not  neglected.  The  ration  feed  in  these  herds  was  well 
balanced  and  the  condition  of  the  animals  could  be  associated  with 
high  fertility.  Exercise  Avas  sufficient  and  hygiene  good.  Rational 
treatment  of  the  disease  soon  overcame  the  prevailing  temporary 
sterility.  In  such  cases  acute  vaginitis  certainly  df>es  play  an  im- 
])ortant  i)art  in  tlie  causation  of  sterility.  There  is  no  doubt,  as 
indicated  by  AVilliams,  that  irrational  treatment  of  the  disease  and 
neglect  of  sex  hygiene  cause  a marked  increase  in  the  intensity  of 
the  symptoms.  lender  tliese  circumstajices  an  extension  of  inflam- 
matory phenomena  to  the  anterior  portion  of  the  A’agina  and  the 
pars  A’agina  of  the  ceiwix  may  occur.  In  South  Africa,  in  the 
absence  of  i)ro])er  sex  hygiene  and  the  ])resence  of  irrational  methods 
of  treatment,  one  finds  ceiA’icitis  so  frequently  associated  Avith 
infectious  A’aginitis  in  sterile  cattle  that  it  would  be  unreasonble 
to  assume  otheiAvise  than  that  cerA-icitis  is  a sequel.  In  the  presence 
of  cervicitis,  as  a sequel  to  iirational  treatment  of  infectious  A’aginitis, 
it  is  not  unreasonable  to  expect  a sterile  animal,  since  cervicitis 
caused  by  other  infections  is  a most  frequent  cause  of  sterility.  It 
is  admitted  that  these  arguments  are  circumstantial,  but  in  herds 
where  it  aahs  possible  to  exclude  contagious  abortion  by  serological 
methods,  and  AAhere  infectious  A’aginitis  Avas  intense,  no  other 
explanation  could  be  given  as  to  the  cause  of  sterility.  To  sub- 
stantiate the  seiiousness  of  the  disease  as  a cause  of  sterility,  atten- 
tion may  again  be  draAvn  to  the  jiathological  changes  Avhich  the  acute 
disease  is  capable  of  producing  in  the  mucosa  of  the  A’ulA’a  and  the 
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vagina  in  cows  and  the  sheath  and  prepuce  in  hulls.  In  many  acute 
cases  great  irritation  and  straining  follows  copulation.  The  secretion 
of  the  mucosa  of  the  j)Osterior  genitals  under  such  circumstances 
cannot  be  otherwise  than  pathological.  It  is  not  unreasonahle  to 
assume,  therefore,  that  the  i)hysiological  functions  of  the  coi)ulatory 
I)ortions  of  the  genitalia  are  disturbed  and  temporary  sterility  results. 
Contagious  vaginitis  in  the  clironic  or  dormant  form,  in  the  absence 
of  secondary  lesions,  would  not  appear  to  l)e  a cause  of  sterility  as 
its  ])resence  is  com[)atil)le  with  high  fertility  and  pregnancy. 

From  a leview  of  the  literature  from  other  countries  and 
ex2)eriences  of  the  disease  in  South  Africa,  the  following  conclusions 
are  justified:  — 

(1)  Infectious  vaginitis  is  an  infectious  disease  which  may 
exist  independently  of  contagious  abortion. 

(2)  Yaginitis  as  a causative  factor  in  sterility  has  been  greatly 
exaggerated  in  South  Africa. 

(d)  Vaginitis  in  an  acute  form,  which  is  most  usually  asso- 
ciated with  had  stall  hygiene,  carelessness  in  sex  hygiene, 
and  irrational  treatment,  may  cause  tem])orary  sterility 
and  fre([uent  returning  to  the  bull,  especially  in  heifers 
and  young  bulls. 

(4)  That  in  most  herds  where  a more  or  less  general  (10  per 

cent,  to  80  per  cent.)  sterility  exists,  other  factors,  such 
as  contagious  abortion,  functional  sterility,  and  i)atho- 
logical  lesions  in  the  genital  tract  or  ovaries,  can  he 
])ioved.  1 

(5)  (ieneral  treatment  is  indicated  only  aftei'  a careful  clinical 
and  serological  examination  has  been  undertaken  by  a 
veterinarian. 

(G)  Treatment  is  indicated  when  infectious  vaginitis  is  acute, 
with  a muco-purulent  discharge  from  the  vulva  and  when 
there  is  difficulty  in  conception  in  cows  and  heifers. 

(7)  Treatment  should  he  undertaken  only  in  coni])any  with 
the  necessary  measure  of  precautions  against  other  diseases 
causing  sterility  which  may  exist  concurrently. 

(8)  Treatment  is  not  indicated  in:  — 

(u)  The  absence  of  sterility  or  difficult  conce|)f  ion ; 

(6)  Pregnant  cows. 


DISEASES  OF  THE  CERVIX  UTERI  AND  UTERUS. 

(.7)  DISFASEvS  OF  THE  CERVIX  ETERI. 

Patiiologic'AI.  cii.\nges  in  lhe  cervix  wliich  can  he  associated  witli 
sterility  aie  of  relatively  frecpient  occurrence.  Anatomical 
(lefoninties  observed  may  he  of  a congenital  or  accpiired  nature. 
They  ai'e  i)rohahly  most  frecpiently  congenital.  Congenilal  and 
ac([uired  [)af hological  lesions  have  been  descrih(‘d  by  all  workcus  who 
have  busied  themselves  with  investigations  into  tin*  j)at  hological 
lesions  of  the  genital  tract  in  hovines,  imdnding  k’n'i,  ( )p|)(M  inann, 
Williams,  Alhiechtsen,  Richter,  Il(‘ss,  Zs(dmkk(‘,  Xielsen,  and  olhtus. 
The  hands  of  tissue  wlnhdi  cj'oss  the  poif  io-vagina  I is  ntiui  <d'  tlu' 
cervix  due  to  peisistence  of  the  iiKulian  wall  of  Mmdhu’s  ducts  have 
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been  mentioned  under  diseases  of  tlie  vulva  and  vagina.  Cervix 
duplex  or  dovhle  cervix  has  been  observed  in  one  case.  (Fig.  33,  A. 
2.)  The  subject  was  an  aged  Friesland  cow  which  had  several  preg- 
nancies and  normal  parturitions.  The  uterus  was  of  the  normal 
bovine  type.  The  circumference  of  the  cervix  was  much  increased 
in  size.  The  body  was  tapering  towards  the  uterine  extremity.  The 
lumina  of  the  double  cervix  were  separated  by  a thick  band  of  normal 
cervical  tissue,  which  gradually  decrea.sed  in  thickness  towards  its 
cranial  extremity.  The  ostium  uterinum  on  the  right  side  Avas  of 
greater  calibre  than  that  on  the  left,  but  the  latter  admitted  a thin 
sound  without  difficulty.  The  condition  did  not  interfere  Avith  con- 
ception nor  Avas  there  any  difficulty  at  parturition.  It  Avould  appear, 
hoAvever,  that  parturition  difficulties  might  superA^ene  should  both 
ostia  become  dilated  and  the  extremities  of  a foetus  enter  both 
cervices.  Such  difficulty  could  easily  be  overcome,  however,  by 
repelling  the  offending  member  or  by  diA’ision  of  the  septum.  No 
case  can  lie  found  in  the  literature  of  dystokia  from  this  cause.  It  is 
quite  likely,  lioAveA’er,  that  the  one  ceiwix  only  becomes  dilated  during 
labour.  Williams  draws  attention  to  the  fact  that  the  condition  may 
be  congenital  and  be  perpetuated  or  accentuated  in  the  offspring. 

Tavo  cases  haA’e  been  obseiwed  in  AA'hich  there  Avas  a marked  local 
dilatation  of  the  lumen  of  the  ostium  iiterin  u m . (Fig.  77,  4411,  A.  2.) 
In  one  case  there  Avere  tAvo  large  compartments  betAveen  the  third  and 
fourth  and  betAveen  the  second  and  third  annular  folds.  The  Avail  aa'us 
dilated  and  thin.  In  the  second  case  there  Avas  a single  dilatation 
between  the  second  and  third  fold.  Th.ese  compartments  Avere  filled 
with  a tough  tenacious  grey  material,  resembling  the  cervical  seal  of 
pregnancy,  but  someAvhat  softer.  The  lumen  of  the  ostium  uterinum 
through  the  ceiwical  folds  limiting  the  dilatations  Avas  reduced  in 
calilne.  3'he  accunailation  of  ceiA'ical  seciefion  had  caused  occlusion 
of  the  ceiwical  canal  and  in  both  cases  caused  retention  of  the  normal 
uterine  secretions  and  oestral  debris.  Both  cases  AA'ere  heifers  Avhich 
had  neA'er  conceded  and  one  of  Avhich  had  not  been  seen  to  be  in 
oestrum.  There  is  no  doubt  that  at  some  period  prior  to  purchase  by 
this  Institute  that  each  had  oAUilated  at  least  once,  since  there  was  a 
Avell-developed  corpus  luteum  present.  While  under  obseiwation  one 
animal  shoAved  a single  oestrum.  It  Avould  appear  that  the  cervical 
condition  caused  occlusion  of  the  ceiwix  Avhich  resulted  in  a marked 
hydrometra  in  one  case  and  retention  of  oestral  debris  and  uterine 
secretion  in  the  other.  This  Avas  folloAved  as  a consequence  by  retained 
corpus  luteum  and  the  deA^elopment  of  a false  uterine  seal.  The 
cervical  deformity  in  one  case  Avas  associated  Avith  a uterus  unicornis. 

Stenosis  of  the  cervix  in  heifers,  described  by  Ilichter  and 
Albreciitsen,  has  not  been  observed.  An  acquired  comj)lete  closure 
of  the  anterior  extremity  has  been  met  with.  (Fig.  58,  A.  2.)  The 
subject  was  a Hereford  coav  Avhich  had  had  one  normal  parturition. 
It  Avould  appear  that  the  lesion  was  probably  due  to  a parturition 
injury.  The  cranial  extremity  of  the  cervical  canal  Avas  entirely 
closed  by  a tliiclv  band  of  tissue.  The  intercornual  septum  Avas 
attached  to  this  band  of  tissue,  thereby  obliterating  the  pars  indivisa 
of  the  uterus.  There  Avas  no  communication  betAveen  the  uterus  and 
vagina.  There  was  a mucous  accumulation  in  the  uterus  and  a 
corpus  luteum  persistens  in  the  left  oA'aiy.  Williams,  under  the 
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heading'  “ lletention  of  menstrual  debris  from  cervicitis,”  points 
out  the  extremely  lare  occasions  on  which  this  occurs.  He  has  had 
only  two  cases  of  cervical  stenosis  or  deformity  causing  retention,  in 
liis  tremendons  material. 

Heferring  to  stenosis  of  the  cervical  canal  in  cattle,  Williams 
points  out  that  it  must  l>e  of  infrequent  occurrence.  Observations  in 
iliis  country  corroborate  Williatns’  oj)inion.  In  all  cases  where 
atresia  of  the  os  was  certain,  tlie  uterus  was  distended  with  oestral 
debris  and  a retained  cor])Us  luteum  was  present. 

Cases  of  stenosis  of  the  anterior  portion  of  the  cervical  canal  have 
been  met  witli  in  two  very  old  cows  wliicli  had  apparently  suffei'ed 
from  chi'onic  cervicitis.  The  ostium  uterinum  was  so  small  that  it 
admitted  only  a very  small  probe  in  its  cranial  third.  The  mucosa  of 
the  canal  was  the  site  of  small  cystic  degeneration.  The  cervical 
wall  was  markedly  sclerotic  and  inelastic.  Further,  pathological 
changes  were  jiresent  in  the  uterus  and  ovaries  which  could  be 
sufficient  to  account  for  the  sterile  state  of  these  animals,  so  it  is  not 
possible  to  state  what  part  the  stenosis  of  the  cervix  played.  There 
was  little  mucous  accumulation  in  the  uterus.  It,  therefore,  ajijiears 
likely  that  the  cervix  was  capable  of  sufficient  dilatation  during  the 
oestral  periods  to  allow  of  the  distdiarge  of  physiological  oestral 
secretions. 

Another  interesting  deformity  of  the  cervix  observed  was  one  of 
lateral  curvature.  The  subject  was  a Red  Poll  heifer,  three  years 
old.  The  cervix  was  small  in  circumference  and  bent  almost  U-sha])ed 
towards  the  right.  The  remaining  portion  of  the  genital  tract  was 
normal  on  rectal  ])alpation.  Intimate  vaginal  insi)ection  of  the 
cervix  was  not  possible.  The  heifer  was  ke])t  under  observation  for 
a period  of  12  months  and  during  this  period  never  showed  oestrum. 

Cervicitis. 

This  is  a condition  of  inflammation  of  the  cervix  which  usually 
exists  in  conjunction  with  metritis  or  as  an  independent  condition. 
It  is  a disease  of  the  utmost  importance  as  a cause  of  sterility.  The 
sterility  which  it  produces  may  be  of  a temi)orary  nature  at  first, 
in  so  far  as  most  diseases  of  cervix  can  be  successfully  treated. 
Neglect  of  early  treatment,  however,  results  in  many  cases  of 
incurable  .sterility  as  a result  of  subse(iuenf  invasion  of  ihe  uiei'us  and 
fallopian  tubes. 

Cervicitis  is  a result  of  bacterial  infect  ions  of  the  mucosa  of  the 
cervix.  The.ste  infections  may  reach  the  cervix  in  many  ways. 
Williams  j)oints  out  the  frequency  of  cervicitis  in  heifers,  and  refers 
the  date  of  invasion  of  the  cervix  to  calfhood.  The  c(‘ivix  is  not 
infrequently  somewhat  toi'ii  during  parturition.  Ibicteria  may 
easily  gain  entrance  to  these  abrasions  and  remain  there.  The 
chances  of  infecdion  are  naturally  moi'e  exaggei'affial  when  tlie  al'ter- 
biT'th  is  retained.  Williams  states  that  the  oi'ganism  most  commonly 
found  in  inflammatory  lesions  in  tlie  cervix  is  st I'ejitococeus  viridans. 
There  is  no  doubt  that  many  other  organisms  may  lie  responsible. 
Ac(;ording  to  Williams,  the  hull  is  probably  a most  freiiuent  ofl'ender 
in  the  transmission  of  bacterial  infections  whiidi  eaus(>  e(>rvicitis, 
either  by  direct  meidianical  transmission  from  diseased  cows,  or  by 
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transmission  from  a diseased  male  genital  tract.  He  gives  instances 
of  widespread  cervicitis,  involving  (j()  per  cent,  of  the  cows  in  a herd, 
which  were  directly  referable  to  diseased  bulls.  It  fi'equently  exists 
with  a metritis,  of  which  there  is  no  donht  it  is  a most  common 
sequel.  It  is  not  infrequent  to  find  cervicitis  in  heifers  which  have 
not  been  served.  Most  frequently,  however,  it  is  associated  with  the 
pre.sence  of  contagious  granular  vaginitis,  or  neglect  of  sex  hygiene. 
It  is  not  maintained  that  cervicitis  is  a direct  sequel  to  extension  of 
vaginitis  forward  to  the  cervix.  It  is  found  in  association  with  acute 
vaginitis  in  herds  where  infectious  vaginitis  has  been  irrationally 
treated  with  irritant  disinfectants  and  where  no  proper  sex  hygiene 
is  carried  out.  In  some  herds,  where  50  to  00  per  cent,  of  the  females 
were  sterile,  ceivicitis  has  been  found  co-existant  with  infectious 
vaginitis.  It  would,  therefore,  he  unreasonable  to  assume  otherwise 
than  that  it  may  he  a seijuel.  Another  frequent  cause  of  transmission 
of  these  infections  is  neglect  of  proper  ase])tic  juecautions  during  the 
treatment  of  genital  diseases:  sterility,  contagious  granular 

vaginitis,  metritis,  and  retained  afterbirth. 

Thorough  examination  of  the  cervix  presents  some  difficulty. 
This  is  es])ecially  marked  in  the  case  of  heifers  when  the  hand  cannot 
be  introduced  into  tlie  i)osterior  genital  passages.  In  such  cases 
Alhrechtsen  and  ()pperniann  advise  incision  of  the  vulvar  lips  to 
admit  the  hand.  Even  then  it  is  sometimes  extremely  difficult  to 
withdraw  the  cervix  sufficiently  for  careful  examination  on  account 
of  the  shortness  of  the  Inoad  ligaments  in  the  heifer.  The  gri])ping 
of  the  jiars  vagina  with  the  retraction  forceps  is  usually  possible 
when  the  second  hand  directs  operations  from  the  rectum.  When 
examination  cannot  he  carefully  carried  out  and  the  cervical  canal 
cannot  be  opened,  the  examination  should  be  jiostponed  until  an 
oestral  period  when  the  canal  is  much  dilated.  Suitable  instruments 
for  the  ])ui'])ose  are  an  absolute  necessity.  Two  cervical  forceps  are 
required.  For  treatment  and  examination  of  the  os  uteins  a cervical 
dilator,  a small  uterine  canula,  and  a dressing  force])s  are  also 
necessary. 

Various  degrees  of  in(la)\i inatory  changes  may  exist  in  the  cervical 
mucosa  and  the  cervical  wall.  An  acute  and  chronic  inflammation 
can  be  recognized.  In  the  acute  stage  the  mucosa  is  always  reddish 
to  dark  reddish  in  colour.  It  is  swollen  to  a varying  degree.  In  the 
less  acute  cases  the  first  cervical  fold  is  ])lainly  visible.  In  acute 
cases  the  fold  is  protruding  into  the  vagina,  markedly  tumefied,  dark 
red  in  colour  and  deeply  furrowed.  The  second  fold  is  also  usually 
involved  and  can  either  by  seen  or  felt  through  the  ostium  uterinum. 
The  ectropic  folds  may  reach  a diameter  of  several  centimetres, 
detraction  of  the  acutely  inflamed  ceivix  easily  produces 
haemorrhage.  ( )n  rectal  examination,  the  cervix  is  found  swollen 
and  somewhat  increased  in  diameter,  especially  its  caudal  extremity. 
There  is  also  an  abnormal  secretion  from  the  cervical  mucosa,  varying 
from  a thick  tenacious  mucus  with  some  ])urulent  contents  to  thin 
or  thick  litiuid  ])us.  The  quantity  of  exudate  also  varies  with  the 
intensity  of  the  inflanimation.  The  tough  tenacious  material  mixed 
with  purulent  flocculi  accumulates  in  the  anterior  extremity  of  the 
vagina.  It  is  usually  small  in  amount.  It  sometimes  hangs  in  thick 
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strings  from  the  vulvar  opening  and  soils  the  tail.  The  pus  accumu- 
lates in  the  vagina  as  a yellow  thick,  usually  foetid,  material  which 
occasionally  issues  from  the  vulva  and  soils  the  tail  and  thighs.  Both 
varieties  of  exudate  are  incompatible  with  conception,  and  animals 
suffering  from  cervicitis  are  as  a rule  sterile.  Th.e  inflamniation  may 
he  confined  to  the  posterior  portion  of  the  cervix  or  it  may  involve 
the  whole  structure  to  its  cranial  o])ening.  If  the  condition  is  allowed 
to  exist,  the  inflammation  jtasses  into  the  deei)er  tissues  in  the  wall, 
where  it  i)iodiices  changes  which  cause  a permanent  hypeitrophy  of 
the  ceiA’ix,  or  even  stenosis  and  closure  of  the  ostium  uterinum.  The 
mucosa  in  these  chronic  cases  may  assume  a pale  pink  appearance. 
The  cervical  canal  may  he  open  throughout  so  that  it  admits  the 
finger,  or  it  may  ])iesent  local  stenosis  or  complete  stenosis  as  a result 
of  hypertro])hy  and  induration  of  the  annular  folds.  The  ectro])ic 
caudal  fohl  is  usually  very  ragged,  irregularly  and  deei>ly  furrowed. 
Bolyi)us-like  ])rojections  are  also  met  with.  The  wall  is  ahnormally 
fibrous,  hrm,  and  thickened.  Further,  the  changes  in  the  mucosa 
may  he  so  that,  should  concei)tion  take  i)lace,  it  is  unsafe  and  early 
abortion  may  result  (Williams).  xVbortion  in  these  cases  is  due  to  an 
endo-metritis  accompanying  cervicitis  or  to  the  failure  of  the 
pathological  cervical  mucosa  to  secrete  the  normal  uterine  seal  of 
pregnancy,  so  that  proi)er  sealing  of  the  piegnant  uterus  does  not 
follow  conception. 

Tittle  has  been  written  regarding  the  micro-pathological  changes 
of  the  bovine  cervix.  Suvanto  described  the  histological  changes  in 
cases  of  cervicitis,  and  his  observations  are  similar  to  those  found 
during  investigations  at  this  Institute.  In  the  acute  cases  there  is 
epithelial  desciuaniation  and  degeneration  on  the  summit  of  the 
longitudinal  folds  of  the  mucosa.  The  bottom  of  the  cryj)ts  may  still 
show  normal  cylindrical  epithelium.  In  the  very  acute  cases  there  is 
desquamation  of  the  epithelial  covering  in  the  de})th  of  the  cry])t. 
The  epithelium  is  covered  with  exudate  mixed  with  some  cell  dtdiris. 
The  mucosa  shows  infiltration  with  neutrophiles,  lymiihocyte'S,  and 
sometimes  eosiiioph.iles.  The  capillaries  are  dilated.  In  chronic 
cases  the  ejiithelium  may  show  a normal  cylindrical  single  layer  of 
cells,  or  in  parts  a stratification  three  or  four  cells  high.  One  case 
was  observed  in  which  there  was  adhesion  between  the  mucous  folds 
at  their  summits  while  the  ejiithelium  at  the  base  of  the  cryiit 
remained  normal,  so  that  there  was  a cyst-like  formation  in  several 
sections  examined.  Richter  has  also  described  this  condition. 
Eosinophilic  infiltration  can  he  observed  in  the  mucosa  in  soni(‘ 
sections.  There  is  increase  in  round  cells  in  the  mucosa,  showing 
that  th.e  process  is  active.  There  is  marked  increase  in  tin*  connective 
tissue  of  the  wall  with  local  reduction  or  complete  absence'  of  non- 
striated  muscle  fibres.  Occasionally  lai’ge  cells  have  been  encounteied 
having  a finely  granular  acid  staining  cytoplasm  and  a lound  or 
slightly  oval  nucleus. 

Cystie-  degeneration  of  tlie  mucosa  is  occrrsionally  met  with  in 
conjunction  with  cystic  degeneration  of  tin'  uterine  mucosa. 
Macroscopically  tlie  cysts  may  be  nunn'ious  or  few  in  numlrer.  d'liey 
are  usually  small,  but  some  may  be  the  size  of  a pea.  'I'bey  are  most 
fre(|uently  seen  in  the  cranial  third  of  the  canal,  but  may  also  occur’ 
throughout  its  entire  length.  They  apirear  as  roumh'd  elevations  with 
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a semi-transparent  or  opaque  cai)sule.  ( )n  section  they  are  smooth- 
walled  and  contain  an  ojjaqne  fluid.  Microscopically  they  appear  as 
simple  cysts  with  a single  layer  of  cubical  or  flattened  cells  surrounded 
by  a fil)rous  tissue  capsule.  Marked  cervical  sclerosis  has  been 
concurrent  with  cystic  degeneration.  It  is  probable  that  these  are 
retention  cysts,  the  result  of  old-standing  inflammatory  lesions  of 
the  cervix.  Such  a pathological  condition  when  widespread  would 
most  likely  be  of  considerable  importance  in  preventing  conception. 
It  is  unlikely  that  the  cervical  mucosa  is  capable  of  normal 
physiological  secretion.  The  development  of  the  cervical  seal  of 
pregnancy  would  be  interfered  with.  The  portals  to  the  uterine 
cavity  remain  open  to  infection,  and  early  destruction  of  the  embryo 
is  probable  should  conception  follow  service. 

The  prognosis  of  cervicitis  per  se  may  be  considered  good  as  a 
rule.  However,  it  depends  on  the  acuteness  of  the  condition  and  the 
stage  at  which  it  is  treated.  Williams  states : “ if  intense  and 

neglected,  the  infection  tends  to  invade  the  oviducts  and  pass  beyond 
surgical  control.”  In  those  cases,  however,  it  appears  that  the 
uterus  acts  as  a connecting  link  and  it  is  first  involved  in  the 
extension  of  the  inflammatory  process.  Cases  of  long  standing  are 
always  doubtful,  as  it  is  not  unusual  to  find  thaf  mefrifis  and 
salpingifis  are  co-existant.  In  most  of  these  cases  one  must  look 
upon  metritis  as  the  primary  lesion  to  which  cervicitis  and 
salpingitis  are  secjfuelae.  Further,  the  cervical  mucosa  may  have 
become  so  changed  that  it  can  no  longer  perform  the  physiological 
functions  compatible  with  conception  and  pregnancy.  It  is  highly 
probable  that  fhe  inflammatory  exudate  is  toxic  for  the  spermatozoa, 
and  that  the  tenacious  mucous  or  purulent  exudate  also  occludes  the 
cervical  canal.  Light  catarrhal  cervicitis  frequently  passes  off  with- 
out treatment,  the  mucosa  again  returning  to  normal.  Williams 
points  out  that  there  is  great  danger  to  the  embryo  after  concei)tion 
in  cases  where  the  spermatozoa  pass  the  inflamed  barrier.  The  canal 
does  not  become  physiologically  sealed  and  the  infection  is  free  to 
pass  into  the  uterus. 

The  treatment  of  cervicitis  again  brings  up  the  necessity  for 
careful  sex  hygiene.  Wounds  of  the  cervix,  placental  retention, 
and  puerperal  metritis  should  receive  careful  attention.  A cow  which 
is  suffering  from  a dischaige  from  the  genital  tract  during  the  post- 
puerperal  period  should  not  be  served  until  it  has  been  definitely 
ascertained  what  is  wrong  and  the  condition  successfully  treated. 
There  is  a real  danger  in  transmission  of  disease  to  healthy  individuals 
through  the  agency  of  the  hull.  It  is,  therefore,  necessary  to  hold 
affected  cows  back  fiom  the  bull  and  isolate  them  during  treatment. 
In  order  to  carry  out  treatment  effectively,  it  is  necessary  to  with- 
draw the  cervix  with  a cervical  retraction  forceps.  It  may  also  be 
necessary,  in  some  cases,  to  dilate  the  os  uterus  slightly  with  a dilator. 
The  ])assage  of  a dilator  through  the  os  uterus  requires  the  utmost 
care.  It  is  necessary  to  follow  the  os  slowly  and  without  pi'essure, 
as  rupture  of  the  mucous  memhTane  increases  the  danger  by  allowing 
organisms  to  pass  more  deeply  into  its  wall.  The  danger  of  passing 
a dilator  is  all  the  greater  when  inflammation  of  the  cervix  is  severe, 
as  the  wa  11  of  the  os  uterus  is  likely  to  be  the  seat  of  much  patho- 
logical changes  from  ectropium,  swelling,  and  hypertrophy.  Having 
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as('ertaine<l  that  the  os  uterus  is  patent  and  sufficiently  dilated  to 
allow  of  dressing-,  it  should  he  cleaned  out  with  a cotton  .wool  swab, 
and  then  thoroughly  swabbed  throughout  its  entire  length  with 
tincture  of  iodine,  “ lugol’s  iodine,”  rivanol,  or  yatren  solution. 
The  swabbing'  can  be  easily  accoinplished  by  catching  hold  of  a suit- 
ahle-sized  ])ieee  of  cotton  wool  in  the  jaws  of  a cervical  dressing- 
forceps,  rolling  it  caiefully  around  the  forceps  to  j)revent  injury  to 
the  cervix,  and  saturating  it  with  lugol’s  iodine,  or  one  of  the  other 
solutions  mentioned.  The  forceps  should  be  introduced  deeply  into 
the  cervix  (7-9  cm.)  and  every  portion  of  its  wall  touched  with  the 
solution.  This  treatment  can  be  carried  out  once  or  twice  weekly 
while  necessary.  It  has  been  pointed  out  that  cervicitis  is  frequently 
a com})lication  of  other  pathological  changes  in  the  genital  tract, 
sucli  as  acute  and  chronic  metritis,  wounds  of  the  cervix,  retained 
afterbirth,  and  contagious  granular  vaginitis.  It  is  unnecessary  to 
mention  that  co-existing  diseases,  to  which  cervicitis  is  often  a sequel, 
must  also  receive  suitable  treatment. 

AVilliams,  IMchter,  Oppermann,  and  others  recommend  the 
surgical  removal  of  enlarged  portions  of  ectropic  annular  folds  or 
polypus-like  growths.  Such  procedure  would  appeal-  to  be  indicated 
in  exceptional  cases  where  the  swelling  causes  occlusion  of  the  canal. 
Polypus-like  growths  and  enlarged  annular  folds  are  very  frequently 
met  with  in  aged  cows  after  many  parturitions  and  are  compatihle 
with  pregnancy.  When  removal  of  enlarged  portions  of  folds  is 
attenqited,  uniting  the  mm-osa  with  catgut  sutures  after  deep  removal, 
as  described  by  Williams,  appears  to  be  a better  method  of  procedure 
than  that  descrihed  by  Ilichter,  who  removes  superfluous  tissue  with 
the  curette.  IIi(-hter  finds  the  circular  amputation  of  the  cervix 
descrihed  by  Williams  unnecessary.  The  operation  has  not  been 
performed  during  these  investigations.  Nielson  believes  that 
vaginitis  per  se  does  not  require  any  special  local  treatment.  lie 
indi(-ates  that  the  condition  is  (-ured  by  suitable  attention  to  the 
acute  and  chronic  metritis  to  wlii(-h  it  is  a sequel.  Attention  is  drawn 
tjo  the  fact  that  tumefaction  and  hyperaemia  of  the  cervix,  wliich 
rapidly  occuis  during  handling,  must  not  be  confounded  with 
cervicitis. 


(b)  DISEASES  OE  THE  UTEHUS. 

(1)  Congenital  and  Acquiukd  Dkeojim ita’. 

Deformity  of  the  uterus  plays  only  a minor  part  in  the  causation 
of  sterility  in  i-attle.  Outside  of  ” free-martinism,"  two  c-ases  of 
uterine  deformity  only  have  been  met  with. 

One  was  a case  of  uterus  unii-ornis  in  a Slioit-liorn  heifer  wliich 
had  never  conceived.  (Eig.  44  H,  A.  'Z.)  AVilliams  has  em-ount(Med 
this  (-,ondition  not  inf reiiueni ly . In  aliattoii-  s])e(-imens  he  lias  sinm 
uterus  unicornis  six  times  out  ol  somewhat  moie  than  4, ()()()  females 
examined.  Eive  of  these  had  been  |)regnant,  while  one  was  a heifer. 
It  is,  therefore,  ((uite  (-omjiatible  with  com-ejit ion . 

One  case  observed  at  this  Institute  was  easily  diagnosed  pt'r 
rectum.  The  uterine  defoiinity  was  acconi|)anied  by  (-(Mvii-al 
deformity  which  has  already  been  n'fm-n'd  to.  ( h'ig.  44it,  A.2j 
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The  horn  which  was  present  was  well  developed,  hut  it  was  the  site 
of  a hydrometi’a  from  retention  of  oestral  dehris.  There  was  no 
evidence  of  the  normal  cotyledons  of  the  non-pregnant  uterus  on 
the  mucosa.  The  retention  of  debris  was  due  to  cervical  deformity 
and  the  develojmient  of  a false  uterine  seal.  The  fallopian  tube  on 
the  side  of  the  absent  horn  ended  in  a cul-de-sac  towards  the  extremity 
distal  to  the  ovary. 

The  second  case  (Tig.  58,  A. 2)  was  an  acquired  deformity, 
apparently  the  result  of  a severe  injury  to  the  cervix  during 
])arturition.  The  cervical  canal  was  shortened  towards  its  cranial 
aspect.  The  orificium  internum  was  completely  occluded.  The  inter- 
cornual  septum  and  the  cranial  asj)ect  of  the  cervix  were  closely 
adherent  through  thick  connective  tissue  adhesions.  The  pars 
indivisa  of  the  uterus  was  not  evident.  A uteius  bipartitus  completus 
had  been  estal)lished.  The  horns  contained  a small  quantity  of  some- 
what tenacious  clear  mucus.  There  was  no  marked  distension  of  the 
uterus  witli  oestral  debris  or  mucous  exudate  although  the  occlusion 
of  the  ostium  uterinum  existed  many  months. 

(2)  Endometritt.s  Chronica. 

Chronic  intlanimation  of  the  uterus  is  by  tar  the  most  common 
lesion  met  with  in  cows  suftering  from  sterility.  It  is  w.thout  doubt 
the  cause  of  sterility  in  70-80  per  cent,  of  sterile  cows  in  South  Africa 
Statistics  available  from  investigations  carried  out  throughout  the 
country  show  that  endometritis  chronica  was  found  in  75  per  cent,  of 
the  sterile  females  examined.  The  prevalence  of  this  condition  was 
further  demonstrated  in  G8  cows  destroyed  because  of  incurable 
sterility.  In  (36  j)er  cent,  of  these  animals  metritis  (dironica  catanhalis 
was  demonstrable  either  macroscopically  or  histologically.  Alhrecht- 
sen  was  the  first  investigator  to  point  out  the  enormous  role  which 
this  disease  plays  in  sterility.  His  belief  has  since  been  supported 
by  observers  in  most  countries,  AVilliains,  Nielsen,  Richter,  Opper- 
niann,  Trei,  and  others.  The  condition  is  most  frequently  a sequel 
to  puerperal  metritis.  It  is,  therefore,  observed  in  cows  which  have 
calved  or  which  have  aborted.  In  South  Africa  it  would  appear  to 
be  uncommon  in  heifers  which  have  not  been  served.  One  such  case 
only  has  come  to  notice,  tliat  of  an  18  months  old  heifer  (Fig.  41, 
A. 2)  which  showed  cystic  ovaritis  and  sali)ingitis,  in  addition  to 
endometritis  chronica.  The  heifer  had  never  been  served.  Williams 
maintains  that  numerous  heifers  at  breeding  age  are  found  to  be 
sterile  from  endometritis  chronica.  He  points  out  that  this  may  be 
due  to  infection  of  tlie  uterus  during  coitus  prior  to  conception. 
Richter  has  not  seen  the  disease  in  heifers  which  have  not  conceiveil. 
(Jpperniann  has  seldom  seen  the  disease  in  virgin  heifers.  Kaufrnann 
says  endometritis  chronica  is  commonly  met  with  in  chlorotic  girls. 

A history  of  affected  animals  usually  reveals  a puerperal  metritis 
after  the  latest  parturition,  a retained  afterbirth,  or  a difficult 
parturition  which  recjuired  assistance  in  delivery.  In  South  Africa 
endometritis  chronica  is  most  commonly  met  with  in  herds  where 
contagious  abortion  is  wides])read.  Stoss  states  that  the  percentage 
of  sterile  cows  in  heids  affected  with  abortion  remdies  over  20  per 
cent.  In  herds  not  affected  with  abortion  the  percentage  is  10-12. 

( (hservations  made  in  South  Africa  coiroboiate  the  statements  of 
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Nielson,  lliat  sterility  becomes  most  prevalent  after  abortion  lias 
been  in  existence  in  a herd  for  a few  years  and  the  cows  have  acquired 
some  degree  of  immunity.  The  onset  of  abortion  in  a herd  is  ushered 
in  with  early  abortions  at  the  third  or  fourth  month  of  g-estation. 
At  this  period  the  afterbirth  is  not  usually  retained.  The  uterus 
cleans  uj)  ([uickly.  The  cow  again  shows  oestrum,  and  readily  con- 
ceives six  to  twelve  weeks  jiost-partuni.  When  the  females  in  a herd 
acquire  a degree  of  immunity  to  contagious  abortion  the  foetus  is 
carried  seven  or  eight  months  or  even  to  full  time.  The  afterbirth 
is  retained  as  a result  of  the  incarcerating  jilacentitis  of  abortion. 
iSecondary  infection  gains  entrance  to  the  uterine  mucosa  through 
the  portals  kept  oiien  hy  jiuerjieral  metritis.  Infection  is  also 
fre(|uently  conveyed  to  the  uterus  by  laymen,  whose  handling  of 
jilacental  retention  is  for  the  most  ])art  irrational  and  always  with 
insuthcient  antiseiitic  precautions.  Another  very  important  point  in 
the  causation  of  endometritis  chronica  is  stable  hygene.  It  is  more 
widespread  in  byres  where  undesirable  hygienic  conditions  prevail. 
It  is  a common  occurrence  to  observe  cows  with  jiuerperal  alfections 
after  a normal  iiarturition  when  housed  under  had  hygienic  conditions. 
Sex  hygiene  also  ])lays  an  im,portant  role.  One  frequently  encounters 
in  affected  herds  cows  suffering  from  uterine  affections,  accompanied 
by  uterine  discharge,  housed  alongside  apparently  normal  cows. 
This  in  itself  would  be  sufficient  to  endanger  the  genital  tract  of 
healthy  cows,  but  the  danger  is  much  exaggerated  when  such  cows 
are  served  from  time  to  time  by  the  stud  bull  as  they  show  oestrum. 

Ifegarding  abortion,  it  would  appear  to  be  evident  that  the 
bacillus  of  Bang  is  not  of  itself  culpable  as  a causative  agent  in 
endometritis  chronica.  The  statements  of  Bichter,  Nielson,  and 
others,  that  it  reduces  the  resistance  of  the  uterine  mucosa  and  opens 
the  portals  of  the  genital  tract  to  secondary  ]merperal  infections, 
would  appear  to  be  cori’ect.  Witt  indicated  the  possibility  that 
sterility  may  be  caused  by  toxic  i)roducts  of  Bang’s  bacillus  developed 
in  utero.  It  is  well  known  with  Avhat  rapidity  the  metritis  of  abor- 
tion in  the  absence  of  secondary  infection  disappears  in  cases  of 
abortion  which  occur  early  during  the  gestation  period,  rurther, 
these  cases  sIioav  oestrum  at  from  six  to  nine  weeks  after  abortion  and 
as  a rule  readily  conceive.  The  assertion  of  Nielson  and  Riiditei' 
would,  therefoie,  appear  to  be  more  likely  than  that  of  Witt. 

The  most  common  bacterial  flora  found  in  ihe  non-giavid  ntenis, 
Avhich  shows  macroscopic  or  microscopic  pat liological  (diange,  are 
/y.  coU,  /y.  pfjoijenes,  Staph  jjJococci,  Streptococci,  Micrococci, 
Streptococcus  viriiJans.  It  is  easy  to  conceive,  as  Williams  slaies, 
that  any  organism  competent  to  cause  wound  infection  may 
injuriously  attack  the  uterus.  A large  perceidage  of  cows  which  have 
been  fouiul  to  be  suffering  from  clironic  endometritis  of  old  standing 
without  marked  uterine  discdiarge  have  shown  an  entire  absence  of 
bacterial  flora  in  the  genital  organs  above  the  pars  indivisa  ol  tlie 
uterus. 

IJtei'ine  catai’rh  is  also  observeil  actaunpiin^ying*  new  growths  in 
the  uterus.  A tew  such  cases  have  been  observed,  (h’ig.  2,  b-h.  (id, 
A.  2.) 

It  is  not  intended  to  discuss  the  synqitoms  of  pnmperal  metritis; 
that  is,  metritis  whiidi  occurs  daring  tin-  in vol nt  ionary  pm  iod  of  the 
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uterus  after  parturition.  It  is,  .however,  necessary  to  mention  that 
the  condition  is  exceedingly  coimnon  in  South  Africa  as  a result  of 
the  causative  conditions,  already  explained,  existing  in  this  country 
in  a very  exaggerated  degree.  A discussion  of  the  symptoms  of 
endometritis  chronica  as  met  with  in  sterile  cows  is  considered 
sufficient. 

During  this  discussion  a sterile  cow  is  looked  upon  as  one  which 
has  failed  to  conceive  after  three  or  more  services  from  a hull  of 
known  high  fertility,  or  a cow  at  a clinical  examination  has  shown 
uterine  pathological  changes  known  to  he  incompatihle  with  fertility. 

Tliere  are  various  degrees  of  intensity  of  endometritis  chronica 
varying  from  a catarrhal  to  a purulent  inflammation.  The  mildest 
form  is  a simple  catarrh  accompanied  hy  little  or  no  change  in  the 
size  of  the  uterus  and  with  no  continuous  discharge  from  tlie  vulva. 
8uch  cases  are  quite  impossihle  of  diagnosis  at  a clinical  examination 
as  a rule.  It  is,  however,  possible  to  strengthen  the  idea  that  the 
condition  exists  for  a few  days  after  an  oestral  period  when  an  opaque 
uterine  discharge,  whicli  is  not  very  profuse,  will  he  evident.  The 
cervix  may  he  quite  normal  or  the  ostium  uterinum  may  contain  a 
small  amount  of  mucus,  which  may  also  he  found  in  small  quantity 
in  the  cranial  extremity  of  the  vagina.  A history  of  the  previous 
parturition  and  pueiperium  will  aid  considerahly  in  making  a diag- 
nosis. 

Post-mortem  examination  of  sucli  a uterus  shows  little  macros- 
copic change  in  the  mucosa.  The  change  is  frequently  confined  to 
one  horn,  which  is  usually  somewhat  larger  tlian  the  other,  or  it  may 
he  bilateral.  In  cases  of  such  a chronic  nature  the  mucosa  is  .smooth, 
moist,  sliglitly  transparent,  greyish-pink  to  greyish-blue  in  colour. 
It  appears  to  he  somewhat  thickened  and  oedematous.  In  old  cases 
the  affected  mucosa  is  smooth  and  shows  traces  only  of  the  normal 
cotyledons  of  the  non-pregnant  uterus.  There  may  or  may  not  he  a 
small  accumulation  of  opaque  tenacious  mucous  exudate  in  one  or 
both  horns.  In  many  of  these  cases,  there  is  no  aj)parent  macroscopic 
change.  Histological  examination,  however,  shows  that  chronic 
inflammation  exists. 

The  next  stage  in  intensity  is  somewhat  less  common  than  that 
which  has  been  described.  There  is  a more  or  less  continuous  dis- 
charge from  the  genital  tract  which  soils  tlie  tail  and  buttocks.  It 
is  especially  marked  for  three  or  four  days  after  an  oestral  period. 
Vaginal  examination  shows  the  presence  of  an  opaciue  or  clear  tena- 
cious mucus  with  some  yellowish  or  yellowish  white  flocculi  accumu- 
lated in  the  cranial  extremity  of  tlie  vagina.  The  cervix  may  or  may 
not  he  the  seat  of  pathological  change.  Tlie  ostium  uterinum  con- 
tains some  tenacious  mucus  mixed  with  flocculi.  Tlie  uterus  and 
uterine  horns  are  somewhat  enlarged,  with  flaccidity  of  the  wall, 
which  may  he  somewhat  thickened.  There  is  a loss  of  tone  and 
slow  reaction  to  palpation.  Affected  cows  frequently  show  irregular 
oestral  periods,  with  abnormally  long  interovulation  periods,  or  again 
the  oestral  periods  may  he  at  normal  intervals  of  20  to  22  days.  It 
is  not  uncommon  to  find  tubal  and  ovarian  affections  concurrent  in 
cases  of  endometritis  chronica  of  this  nature. 

Post-mortem  examination  shows  a well-marked  macroscopic 
change  in  the  uterus.  On  section  there  is  a small  accumulation  of 
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tenacious  mucus  witli  jninilent  Hocculi  in  tlie  horns.  The  patlio- 
logical  change  may  he  confined  to  one  or  hoth  horns.  The  uterus 
is  somewhat  enlarged.  One  horn  is  frecpiently  larger  than  the  other. 
The  mncosa  is  greyish-pink,  greyish-hlue,  or  greyish-hrown  in 
colour.  It  is  'Smooth,  moist,  somewhat  swollen,  and  semi-transparent. 
There  is  evidence  of  oedema.  In  old-standing  cases  the  normal 
cotyledons  of  the  non-pregnant  uterus  may  have  undergone  degenera- 
tion, traces  only  being  evident  as  greyish-yellow  areas  through  the 
mucosa,  or  complete  degeneration  may  have  taken  place;  the  situa- 
tion of  the  cotyledon  being  rej>resented  by  an  oval  depres'sion  in  the 
mucosa  varying  in  size  from  2 to  4 mm.  in  length,  1 to  2 mm.  in 
width,  and  4 to  1 mm.  in  depth.  Associated  with  the  changes  in  the 
uterus  it  is  not  infrequent  to  find  hydrosalpinx,  cystic  iiavilionitis, 
and  CA'stic  ovaritis.  Tlie  lesions  in  the  salpinx  are  often  not  ap])arent 
without  a histological  examination. 

Cystic  degeneration  of  the  ovaries,  as  already  mentioned,  is  often 
found  associated  with  endometritis  chronica.  Hess  maintained  that 
the  ])athological  changes  found  in  the  uterus  of  nymphomaniac  cows 
were  probably  ■secondary  to  cystic  degeneration  of  the  ovaries.  There 
appears  to  be  little  doubt  but  that  the  pathological  change  in  the 
ovaries  is  a secpiel  to  endometritis  as  a result  of  extension  of  infection 
from  the  uterus  through  the  fallopian  tube  to  the  ovary.  It  is  easy 
to  understand  how  infection  of  the  ovary  can  be  accomplished 
through  this  route,  especially  through  the  crater  of  a luptured 
Graafian  follicle.  The  probability  of  ovarian  infection  being  cul- 
pable for  cystic  degeneration  of  the  Graafian  follicle  has  been  pointed 
out  by  Williams,  Eichter,  Wester,  and  others.  It  is  unlikely  that 
there  is  a predisposition  to  cystic  degeneration  of  the  ovary  in  cows 
of  different  breeds,  neither  is  it  likely  that  climate,  environment, 
or  feeding  plays  a direct  i)art.  Cystic  degeneration  of  the  follicle 
is  frequently  associated  with  nymphomania.  Observations  in  this 
country  conA'ince  one  that  all  ovaries  ivliich  shoiv  cystic  degeneration 
of  the  follicle  or  cysts  which  cannot  be  differentiated  either  macros- 
copically  or  histologically  from  Graafian  follicle  cysts  are  not  asso- 
ciated with  nym]diomania.  In  fact,  a fair  ])ercentage  of  cows  shoiv- 
ing  these  cysts  in  the  ovary  shoiv  no  nymphomaniac  symptoms  whaf- 
eA’er.  Further,  nymphomania  has  been  seen,  certainly  without 
marked  change  in  the  pehfis,  in  animals  sterile  from  other  causes 
than  cystic  ovary.  A numhei-  of  the  cows  affected  with  cystic 
degeneration  of  the  Graafian  follicle  shoved  “ ana])lirodisia.” 

The  condition  nymphomania  is  quite  characteristic  and  well 
knoAvn  to  all  veterinai ians  who  interest  themselves  in  tlie  diseases  of 
the  genitalia  of  cattle.  (Figs.  02,  00,  A. 2.)  'I'lie  synqiloms  of 
nymphomania  do  not  as  a rule  develo])  suddenly,  although  a sudden 
onset  has  been  observed.  It  appears  gradually;  the  interovulation 
periods  becoming  shorter  and  shorter  and  each  oestral  jieriod  longer 
in  duration.  The  pelvis  liecomes  (dianged  in  apfiea ranee,  d'he  sacro- 
sciatic  ligaments  become  lelaxcd  and  suidien.  4’lie  looi  of  the  tail 
becomes  maikedly  elevated  and  coai-se  looking,  leaving  a markml 
dejiression  on  either  side,  d'he  tail  as  a rule  hangs  to  one  side.  4’he 
hack  becomes  hollowed  at  the  lumbo-sacral  a it  iculat  ion , whih'  (he 
dorsal  s])ines  ]iresent  a convex  line.  The  lu'ad  and  neck  bc'come 
coarse  and  ox-like,  ddie  voice  becoimvs  di'cj),  resembling  that  of  a 
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bull.  The  external  geiiitahs  become  enlarged  and  flabby.  The  milk 
yield  becomes  decreased,  and  its  quality  also  deteriorates.  The 
animal’s  temperament  becomes  changed.  There  is  unusual  .sexual 
desire.  The  cow  j>ays  abnormal  attention  to  other  cows  in  oestrum. 
She  will  show  abnormally  short  interoAmlation  periods,  or  she  may 
allow  copulation  to  take  place  at  any  time.  Clinical  and  post-mortem 
examination  show  that  oe.strum  is  not  necessarily  associated  with 
ovulation.  Wester  states  that  the  Graahan  follicles  ripen  quickly 
and  can  become  fully  developed  in  a week  after  the  last  ovulation. 
He  fuither  indicates  that  ovulation  may  occur  without  oestrum,  and 
oestrum  without  ovulation.  When  ovulation  does  occur  the  resulting 
corpus  luteum  develops  rapidly,  is  larger  than  normal,  soft  and 
oedematous,  and  is  easily  expressed  according  to  Wester.  Our 
observations  support  those  of  Wester.  The  cow  loses  condition.  This 
train  (jf  .symptoms  may  continue  tor  a considerable  period.  The  final 
result  is  seldom  observed,  as  the  cow  is  sold  as  incurably  sterile  or  is 
castrated.  Nymphomaniac  cows  have  been  kept  under  observation 
at  this  Institute  for  a considerable  period.  It  appears  that  as  the 
cysts  increase  in  size  at  the  expense  of  the  ovary  tissue,  which  under- 
goes pressure  atro])hy,  I he  symiitoms  of  continuous  or  frequently 
recurrent  oestrum  disappear,  often  altogether  tor  seveial  weeks  or 
months,  but  the  tendency  to  mount  other  cows  remains. 

The  clinical  examination  of  the  genitalia  of  the  nymphomaniac 
bovine  is  characteri'stic.  The  vulva  is  enlarged,  flabby,  and  admits 
the  hand  without  ditiiculty.  The  vagina  usually  contains  a (luantity 
of  tenacious  opaque  mucus.  The  first  cervical  fold  is  freciuently 
ectropic,  .sw’ollen,  and  ragged.  The  second  cervical  fold  may  also  be 
visible  through  the  ostium  uterinum  externum.  The  ostium  uterinum 
is  usually  oi)en  and  admits  the  finger  to  its  entire  depth.  It  contains 
a characteristic  opaque  tenacious  mucus.  The  uterus  is  enlarged  and 
its  wall  flabby.  It  is  lacking  in  tone,  and  responds  slowly  or  not  at 
all  by  contraction  to  palpation.  The  horns  are  ahso  flabby  and  liang 
well  forward  in  tlie  abdomen  as  a result  of  stretching  of  the  Inoad 
ligaments,  (due  or  both  ovaries  are  enlarged  and  cy.stic.  Hydro- 
salpinx is  a not  uncommon  concurrence.  Our  ex})erience  proves  that 
the  cystic  degeneration  of  the  ovary  associated  witli  nymphomania  is 
concurrent  with  macroscopic  or  microscopic  change  in  tlie  tul)e. 

The  po.st-mortem  appearance  of  the  uterus  is  similar  to  that 
described  as  endometritis  chionica  catarrhalis  and  endometritis 
clironica  muco-purulenta. 

Thei'e  is  another  chronic  i)athological  change  in  the  uterus  which 
has  been  observed  in  several  cases  of  nymphomania  of  old  standing,  that 
is  endometritis  catarrhalis  chronica  cystica.  (Tig.  17,  A. 2.)  This  cystic 
change  in  the  uterine  mucosa  has  been  met  with  most  fre(|uently 
associated  with  nymphomania,  but  it  has  also  been  met  with  in 
incurably  .sterile  cows,  associated  with  .salpingitis  and  cystic  ovary, 
which  did  not  show  nymphomania.  Cy.stic  endometritis  has  been  met 
with  only  in  cases  of  old-standing  sterility  of  endometritic  origin, 
and  in  one  case  of  hydrometra.  In  the  early  stages  of  cystic  degene- 
ration it  is  not  possible  to  make  a definite  diagnosis  as  to  the  presence 
of  the  condition  at  a clinical  examination.  There  is  an  accumnlaton 
of  some  opaque  mucus  with  some  flocculi  in  the  vagina.  The  cervix  is 
enlarged  and  as  a rule  somewhat  sclerotic.  The  mucosa  of  the  cervix 
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may  show  small  cysts.  On  rectal  pal])ation  the  uterus  and  uterine 
horns  aie  enlarged,  soft,  and  markedly  lacking  in  tone.  There  is 
slight  or  no  reaction  to  uterine  palpation.  In  the  early  stages  when 
the  cysts  are  small  it  is  im})os'sil)le  to  feel  them  in  the  uterine  wall, 
hut  large  cysts  whicli  have  sometimes  been  met  with  (Fig.  IT,  A. 2) 
can  be  easily  palj)ated.  As  already  mentioned,  hydrosalpinx  and 
cystic  ovaritis  are  fre(pienUy  concurrent.  It  has  been  associated  with 
all  our  cases  of  cystic  degeneration  ot  the  uterine  wall. 

Post-mortem  examination  sliows  the  uterus  to  be  enlarged  with 
dabby  walls.  In  the  majority  ot  cases  it  is  possil)le  to  feel  the  cysts 
in  the  uterine  wall;  sometimes  large  cysts  develop  which  are  easily 
palpable.  These  large  cysts  may  pass  through  the  entire  wall  so 
that  they  become  visible  on  the  serous  surface  as  semi-tninsparent 
rounded  elevations  with  a thin  capsule.  (Fig.  IT,  A. 2.)  On  section 
the  mucosa  i)resents  a moist  greyish-yellow  to  greyish-brown  colour. 
It  is  swollen  and  oedematous.  The  horns  ot  the  uterus  contain  a 
small  quantity  ot  oi)aque  mucus.  There  is  no  evidence  of  the  cotyle- 
dons ot  the  non-])regnant  uterus.  They  have  undergone  complete 
degeneration.  The  mucosa  presents  cystic  degeneration.  The 
iiunibe]'  and  the  size  of  the  cysts  vary  consideral)ly.  There  may  be 
only  a few  cysts  (Fig.  d,  A. 2)  or  the  mucosa  may  be  more  or  less 
closely  studded.  (Fig.  IT,  A. 2.)  The  cysts  vary  in  size  from  a pin’s 
head  to  a pea,  but  isolated  large  cysts  have  been  seen  measuring  up 
to  4 cm.  in  diameter.  These  large  cysts  fre(]uently  penetrate  from 
the  mucous  to  the  serous  surface.  The  cysts  ap];)earing  on  the  mucous 
surface  are  greyish  semi-transparent  rounded  elevations  with  a thin 
transparent  capsule.  On  section  ot  the  uterine  wall  when  the  cysts 
are  numerous,  there  is  a honeycoiuhed  api)earance.  (Fig.  ITc,  A. 2.) 
The  contents  of  the  cysts  is  liciuid,  greyish,  or  semi-transparent  in 
colour.  They  are  almost  entirely  condned  to  the  mucosa,  but  the 
lai'ger  cysts  penetrate  through  to  the  serosa  or  into  the  muscular  coat. 
This  form  of  degeneration  is  for  the  most  part  condned  to  the  horns 
of  the  uterus,  but  isolated  cysts  have  been  seen  in  the  mucosa  of  the 
pars  indivisa. 

In  those  cases  which  have  been  observed  heie  the  cervix  has 
been  the  site  of  scderotic  change  with  some  stenosis  of  ilie  lumen 
towards  the  cranial  fold.  The  mucosa  has  also  shown  the  presence  of 
some  small  cysts.  (Fig.  ITc,  A. 2.) 

This  form  of  cystic  degeneration  would  appear  to  he  due  to  occlu- 
sion of  the  mucous  glands  of  the  uterus  as  a lesult  of  endometi'itis. 
Halter  has  pointed  out  that  cysts  have  also  been  seen  on  the  cotyle- 
dons. He  therefore  maintains  that  all  uterine  cysts  ai'c  not  develo])ed 
from  the  uterine  glands.  4'his  condition  would  apjiear  to  be  somewhat 
similar  to  that  described  by  Steck  as  endometritis  cystica  hetero- 
tojiica. 

There  is  a further  form  of  endometritis  chronica  in  which  more 
marked  pathological  change  is  evident,  namely,  endometritis  chronica 
imrulenta  or  pyometra.  In  this  case  there  is  an  accumulation  of 
pus  in  the  uterus  either  as  a result  of  stenosis  or  atresia  of  the  cervix 
or  comiilete  lack  of  tone  in  the  uterine  wall.  It  results  from  lesions 
already  described  under  the  general  causes  of  nudiTtis.  h'otdal 
maceration  has  been  indicated  as  a freiiiient  cause  (Krupski).  'I’lie 
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condition  would  not  appear  to  be  common  in  this  conntry.  Fonr  such 
cases  only  have  come  to  notice.  This  represents  less  than  1 per  cent, 
of  the  cattle  examined  tor  steiility.  Richter  has  met  the  condition 
in  0.5  per  cent,  of  his  cases  only.  Alhreclitsen  and  Williams,  how- 
ever, have  frequently  seen  the  disease  in  their  enormous  material. 
Hess  believed  that  contao-ious  ^'ranular  vag'initis  resulted  in  some 
cases  in  a iiyometritis.  This  is  also  the  belief  of  at  least  one  observed 
in  this  country  (Jarvis).  It  appears,  however,  that  the  more  likely 
oiigin  of  the  disease  was  not  excluded.  Richter  states  that  contagious 
granular  vaginitis  as  a cause  of  pyometrilis  is  extremely  unlikely. 
This  is  the  belief  of -all  well-known  authorities  throughout  the  world 
at  the  present  time.  Observations  carried  out  on  hundreds  of  cases 
of  contagions  granular  vaginitis  in  tliis  country  indicate  that  puru- 
lent inflammation  of  the  uterus  cannot  be  associated  with  the  former 
condition.  Careful  investigations  into  the  history  of  such  animals 
always  jirove  the  presence  of  puerperal  affection  after  the  last  partuii- 
tion.  In  one  case  maceration  of  the  foetus  had  occurred  about  the 
fifth  month  of  gestation. 

The  syinptoms  associated  with  pyometra  are  very  evident. 
When  there  is  much  pus  accumulated  in  the  uterus,  a certain  amount 
of  general  disturbance  results  from  toxic  absorption.  The  animal 
remains  unthrifty  although  it  feeds  well.  (Fig.  28a,  A. 2.)  When 
little  pus  accumulation  occurs,  there  is  as  a rule  no  general  distur- 
bance. There  is  no  appearance  of  oestrum.  Richter  states  that 
oestrum  may  infrequently  appear.  However,  in  the  fonr  cases  which 
liave  been  observed  here  there  were  no  oestral  periods.  Tlie  ovaries 
wlien  examined  ]H)st-niortem  showed  embedded  retained  corpus  luteum 
in  one  ovary  and  no  evidence  of  Graafian  follicdes  near  maturation 
in  the  other  ovary,  so  that  ovulation  was  unlikel3  . When  the  cervix 
remains  open  there  is  a constant  or  periodic  discharge  from  the 
genital  tract  which  soils  tlie  tail  and  buttocks.  This  discharge  is 
most  marked  when  the  cow  lies  down;  a quantity  of  purulent  material 
accumulates  on  the  floor  of  the  byre.  The  discharge  is  thin  or  thick- 
liquid  yellowish  pus,  which  is  as  a rule  not  offensive ; occasionally  it 
may  he  very  offensive.  It  is  sometimes  passed  during  periods  of 
straining. 

On  rectal  examination  the  (dinical  findings  vary  considerably. 
When  the  cervix  is  open  so  that  the  purulent  exudate  can  escape,  the 
uterus  is  found  enlarged,  especially  the  horns,  which  are  as  a rule 
irregular  in  size.  One  horn  may  he  laiger  than  the  otiier.  The  wall 
is  thick  and  firm.  Tliere  may  he  peritoneal  adhesions  between  the 
uterus  and  the  broad  ligaments  or  between  the  uterine  horns  and  the 
ovaries  or  the  mesosal])inx. 

Wh  eii  the  uterus  has  lost  tone  or  when  the  ostium  uterinum  is 
stenosed  or  occluded  so  that  tlie  free  exit  of  ])us  is  not  possible,  the 
exudate  accumulates  in  the  uterus.  It  varies  considerably  in  amount 
up  to  several  litres.  From  one  cow  21  litres  of  pus  were  reiiioved. 
(Fig.  1,  A. 2.)  The  uterus  hangs  over  the  pelvic  inlet.  Its  size 
depends  u])on  the  accumulated  pus.  It  is  enlarged  and  thin-walled. 
Tlie  horns  are  as  a rule  unifoinily  enlarged  and  their  extremities  are 
rounded.  It  is  jiossible  to  demonstrate  fluctuation.  When  complete 
occlusion  of  the  ostium  uterinum  has  occurred,  the  uterus  may  be 
enormously  enlaiged,  thin-walled,  and  very  tense. 
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Ihe  cei’vix  is  always  the  seat  of  pathological  chaiig'e,  marked 
cervicitis,  hypertrophy,  sclerosis,  or  coiii])lete  occlusion  may  he  met 
uitli.  If  it  he  ])ossihle  to  ])alpate  the  ovaries,  a corpus  luteiim  will 
as  a rule  he  present,  hut  it  may  he  difficult  to  palpate  as  it  is  fre- 
quently emhedded  (Williams).  Williams’s  statements  have  heen 
siii)ported  hy  the  ohservalions  at  this  Institution. 

The  i)ossihility  of  mistaking-  the  pyonietric  uterus  for  a pregnant 
uterus  has  heen  pointed  out  l)y  AVilliams,  Richter,  and  others,  hut 
careful  examination  eliminates  the  ])ossihility . There  is  an  ahsence 
of  the  normal  iilerine  plug  of  j)regnancy.  Cotyledons  cannot  he 
felt.  Roth  horns  are  as  a rule  equal  in  size.  The  pulsation  of  the 
uterine  arteries  is  not  characteristic  of  pregnancy.  However,  it  is 
readily  admitted  that  mistakes  in  diagnosis  may  easily  occur  in  a 
cursory  clinical  examination. 

Sclerosis  of  the  uterine  wall  as  described  hy  AA^illiams  has  heen 
met  witli.  (Fig.  18a,  A2.)  The  case  was  a young  cow  which  had 
suffered  from  i)yometritis  for  six  months  before  she  was  submitted 
for  examination.  Her  cervix  was  difficult  to  ])enetrate,  as  it  was 
the  seat  of  an  acute  cervicitis.  The  uterus  contained  2 litres  of  foetid 
])us.  The  cow  was  tieated  several  times  over  a ])eriod  of  two  months. 
The  ])us  accumulation  ceased,  hut  the  uterus  gradually  became  hard, 
almost  cartilage-like,  especially  the  horns,  which  in  ])arts  were  3 cm. 
thick.  The  whole  wall  was  markedly  hut  irregularly  thickened. 
The  mucosa  of  the  uterus  and  the  cervix  was  the  seat  of  huge 
ulcerated  ])atches.  There  was  no  evidence  of  cotyledons. 

The  wall  on  section  was  yellowish-white  in  colour  and  extremely 
firm.  It  was  thickened  thioughout,  hut  the  thickening  was  irregular 
in  some  i)laces.  The  walls  varied  from  1.5  cm.  uj)  to  3 cm.  diameter 

The  pyonietric  uterus  on  i)ost-moitem  examination  is  found 
enlarged.  When  little  ])us  accumulation  is  evident,  the  wall  is 
thickened  and  firm,  esjiecially  that  of  the  horns,  the  apices  of  whicli 
are  usually  rounded.  When  there  is  much  accumulation  of  j)urulent 
exudate,  the  wall  is  thin  and  the  uterus  fluctuating.  Tlie  horns  are 
frequently  symmetrical,  hut  are  also  found  une([ual  in  size.  Fre- 
quently adhesions  are  jiresent  on  the  serous  surface  of  the  uterus, 
and  horns,  through  which  it  is  adherent  to  the  broad  ligaments  and 
mesosalpinx,  or  fibrous  tissue  adhesions  may  exist  l)etween  tlie 
ovaries  and  the  uterine  horns.  On  section  the  organ  contains  mor(^ 
or  less  accumulation  of  ])us  varying  in  amount  uj)  to  several  litres. 
The  pus  niajf  he  thick  oi-  thin  liquid,  usually  non-foetid,  but  it  may 
also  he  very  foetid.  It  is  yellowish  or  yellowish-gi-ey  in  colour.  Tlie 
mucosa  is  greyish-hi-own  or  greyish-red  in  colour,  showing  adherent 
purulent  Hocculi.  It  may  show  ulcerated  ])atches  ovei-  whiidi  tlie 
e[)ithelium  has  heen  removed,  d’lie  cotyledons  are  swolhui,  reddish- 
brown  or  greyish-brown  in  colour.  They  may  he  smootli  on  the 
surface  or  roughened  with  epithelial  defects.  In  old-standing  cases 
the  cotyledons  may  have  entirely  disajiiieareil,  and  the  mucosa 
presents  a nodular  ap])earance,  the  nodules  being  placed  close  to- 
gether. (Fig.  35,  A. 2.)  In  some  cases,  where  tlie  purulent  (>xiidate 
has  not  entirely  filled  the  organ,  a marked  line  of  demarcation  is 
evident  at  the  up|ier  limit  of  the  contents.  The  mucosa  towards 
the  cervix  being  smooth  and  jiink.  (h’ig.  35,  A. 2.) 
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Histology  of  Endometritis  Chronica  Catarrhalis. 

In  the  case  of  eiulonietritis  chronica  catarrhalis  the  epitheliiini 
is  intact  or  may  show  epithelial  desquamation.  There  may  be 
attempts  at  regeneration  as  shown  by  the  local  formation  of  a strati- 
fied e])ithelinm,  several  cells  thick.  The  nincosa  is  thickened,  fre- 
quently the  seat  of  marked  oedema  (Fig“.  18,  A. 3);  the  interstices 
of  the  connective  tissue  stroma  being  filled  with  Hnid.  There  is 
infiltration  with  lymphocytes  and  eosinophilia  in  the  ejhthelinm 
and  in  the  nincosa  j'Tci'Tia.  The  stratum  cellulare  is  less  rich  in 
cells  than  normal.  The  connective  tissue  fibres  in  the  stroma  are, 
increased  in  number.  In  many  of  the  sections  examined  a large 
cell  with  small  acidojdiyle  grannies  and  a round  or  slightly  oval 
nucleus  was  observed  in  the  nincosa.  The  epithelium  of  the  mncons 
glands  may  show  desquamation  and  there  may  be  accnmulation  of 
cell  debris  in  the  lumen.  (Fig.  3,  (i,  A. 3.)  llednction  in  tlie  number 
of  the  glands  from  pressure  of  the  increased  connective  tissue  stroma 
is  usually  evident  (Wester).  When  there  is  marked  oedema,  the 
glands  sometimes  show  gronj)  isolation  (Fig.  18,  A. 3),  the  groups 
being  surrounded  by  loose  connective  tissue  strands  bathed  with 
fluid.  The  lumen  of  the  glands  is  sometimes  enlarged,  apparently 
the  result  of  retention  of  mncons  secretion  from  blocking  of  the 
gland-opening.  It  is  not  nnnsnal  to  find  thickening  of  the  walls 
of  the  capillaries  in  the  nincosa  and  hyaline  degeneration.  In  one 
case  there  was  mai’ked  arterio-sclerosis  of  some  of  the  vessels. 
(Fig.  26,  27,  A. 3.)  Such  change  in  the  vessels  has  already  been 
described  by  Kaltenegger  and  Wester.  The  zona  mnscnlaris  is  as 
a rule  not  changed. 

Histology  of  Endometritis  Chronica  Catarrhalis  Cystica. 

The  ejtithelinm  shows  evidence  of  regeneration.  It  may  show 
a normal  single  layer  of  cylindrical  cells  without  cilia,  or  here  and 
there  may  be  evidence  of  stratification.  Occasionally  there  are  local 
areas  of  ejiithelial  desquamation.  The  nincosa  projiria  may  show 
ronnd  cell  infiltration  and  increase  in  connective  tissue.  The  propria 
is  less  rich  in  cells  than  the  normal  jirojiria  nincosa.  The  glands 
may  in  part  show  a normal  eiiithelinm,  or  there  may  be  others  show- 
ing epithelial  desquamation  with  cell  debris  in  tlie  lumen.  (Fig.  4, 
A. 3.)  In  the  neighbonrhood  of  the  cysts  the  glands  are  frequently 
decreased  in  iinmber  and  deformed  liy  their  walls  being  jiressed 
together.  The  cysts  are  tor  the  most  jiart  confined  towards  the 
epithelial  lining  of  the  nincosa,  the  majority  of  glands  being  situated 
towards  the  zona  mnscnlaris.  Cysts,  however,  are  also  found  in 
the  deejier  ]>arts  of  the  projiria.  (Fig.  12,  A. 3.)  The  cysts  vary 
in  size  and  shajie,  some  are  rounded,  .some  oval,  and  others  irregular 
in  shape.  (Figs.  15,  16,  17,  A. 3.)  They  are  lined  with  a single 
layer  of  cnbical  to  flattened  cells.  The  larger  cysts  almost  always 
have  a flattened  epithelium.  It  is  not  nnnsnal  to  find  the  walls  of 
the  capillaries  in  the  nincosa  thickened  and  occasional  vessels  may 
show  liyaline  degeneration.  The  cysts  are  for  the  most  part  confined 
to  the  nincosa,  but  some  large  cysts  j)ass  throngh  the  mnscnlaris  and 
reach  the  serosa.  (Fig.  17a,  A. 2.)  These  large  cysts  show  a markedly 
flattened  epithelinm. 

The  zona  mnscnlaris  is  nnehanged  excejit  in  the  neighbonrhood 
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of  the  large  cysts  when  there  is  a local  iiuiscular  atrophy.  (Figs.  12, 
Vi,  A. 3.) 

The  condition  ajjpears  to  he  that  of  retention  cysts  due  to  hlock- 
iiig  of  ojieniugs  of  the  uterine  glands  during  the  acute  metritis,  which 
is  nearly  always  the  origin  of  endometritis  chronica.  The  cysts 
are  at  hrst  confined  to  the  mucosa,  hut  later,  as  the  result  of  pressure 
and  consequent  atrojihy  of  the  zona  muscularis,  many  of  them  reach 
the  serosa. 

H istolofj y of  Endometritis  Chronica  FuruJenta:  Fyometra. 

The  epithelial  layer  of  the  mucosa  is  entirely  or  jiartly  absent, 
resulting  in  sujjerhcial  necrosis  or  ulceration.  Occasionally  attempts 
at  regeneration  are  evident.  The  epithelial  layer  shows  local  thicken- 
ing. It  may  he  several  cells  thick.  The  mucosa  is  covered  with  a 
purulent  deposit  containing  neutrophiles  and  cell  debris.  It  is 
infiltrated  with  neutro])hiles  and  round  cells.  There  is  increase  in 
connective-tissue  stroma.  Towards  the  surface  there  is  a decrease 
in  the  number  of  mucous  glands,  or  glands  may  he  entirely  absent. 
(Figs.  23,  24,  A. 3.)  Groups  of  mucous  glands  are  seen  towards  the 
muscular  coat  in  tlie  mucosa  propria.  Some  of  them  are  irregular 
or  flattened  in  shape.  Thej^  are  surrounded  by  connective  tissue 
which  is  infiltrated  with  neutrophiles  and  round  cells.  (Figs.  20,  22, 
A. 3.)  The  gland  e])ithelium  in  i)art  shows  desquamation  and  the 
lumen  is  filled  with  debris  in  which  can  he  recognized  neutro])hiles 
and  round  cells.  The  calcified  areas  descril)ed  by  Millo  have  not 
been  seen.  Thickening  of  the  capillary  walls  is  frequently  met  with. 

Wh  en  enormous  distension  has  taken  place,  the  muscular  coat 
is  thin  as  a result  of  atrojihy. 

The  zona  muscularis  may  also  he  tlie  site  of  inflammatory  change 
(llichter). 

In  one  case  a mixed  endometritis  chronica  cafarrhalis  cystica 
and  endometritis  chronica  purulenta  was  met  with.  The  mucous 
glands  in  part  were  ty])ical  of  what  has  been  described  in  the  former 
condition.  Some  neighbouring  glands,  however,  were  very  much 
dilated.  The  epithelium  had  tor  the  most  jtart  disa]>peared  or  showed 
marked  desquamation.  The  lumen  was  filled  with  neutrophiles  and 
cell  debris.  In  most  glands  the  luminal  contents  had  undergone 
inspissation  and  disintegration  in  the  centre,  and  ])resented  a homo- 
geneous mass,  which  showed  areas  of  calcification,  ddiis  was  sur- 
rounded by  closely  packed  neutro])hiles.  (Fig.  25,  A. 3) 

Sequelae  to  Endomet ritis  Chronica. 

Fndonietritis  chronica  either  in  the  catarrhal  or  i)uiuleiif  form 
is  a very  im])ortant  disease  from  the  j)oint  of  view  of  fhe  breeder. 
Cow's  suffering  from  the  condition  are  sterile  eithei'  as  a result  of 
failure  to  conceive  or  as  a result  of  eaily  ahoition,  diu'  to  failun'  of 
the  embryo  to  become  attached  to  the  utenis,  because  of  imqiarahh' 
])athological  change.  It  is  not  diflicult  to  conciuv*'  that  1Ik>  (>xudat(' 
from  the  pathological  mucosa  of  the  metritic  utcius  is  d(‘st luct i vc 
to  si)ermatozoa.  The  researches  of  Westei-  indicate  tliat  the  |)io- 
duction  of  s])ermatoxiji  is  highly  probable.  In  cases  wIkmh'  imdiilis 
has  existed  so  long  that  the  cotyledons  hav(‘  enlindy  d isa pp('art'd 
from  the  mucosa  of  fhe  uterus,  flie  |)hysiological  iin])ortance  of  these 
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areas  in  tlie  implantation  of  the  embryonic  envelopes  is  lost.  The 
embryo  remains  unnonrished  and  is  exj)elled  early. 

It  is  quite  ])Ossible  that  there  is  a tendency  to  spontaneous 
recovery,  and  that  such  does  occur  is  without  doubt.  However,  in 
many  cases  s])ontaneous  recovery  does  not  take  place,  and  unless  the 
condition  is  treated  early  incurable  sterility  is  the  result. 

Chronic  tubercular  metritis  is  incural)le.  As  pointed  out  by 
Richter,  it  is  ])robably  far  more  common  than  it  is  taken  to  be.  In 
49  cases  of  chronic  endometritis  mentioned  by  Richter,  six  were 
proved  to  be  of  tubercular  origin. 

Ryonietra  is  always  very  serious.  Cases  of  long  duration  are 
incurable.  The  less  acute  uterine  catarrh  reacts  fairly  readily  to 
suitable  treatment  ])iovided  active  steps  are  undertaken  before  irre- 
})aj'able  pathological  change  has  taken  ])lace  in  the  mucosa.  Richter 
states  that  as  a rule  over  50  per  cent,  of  cases  of  endometritis  chronica 
catarrhalis  can  be  cured  and  the  animals  again  become  pregnant. 
During  these  investigations  the  results  obtained  in  the  treatment 
of  chronic  uterine  affections  by  the  methods  described  indicate  that 
the  percentage  of  cures  given  by  Richter  is  a somewhat  conservative 
one.  Treatment  should  be  begun  as  early  as  possible  if  the  l>est 
results  are  to  be  obtained. 

Prophylaxis  is  of  the  utmost  ini])ortance  in  addition  to  direct 
local  treatment  of  the  genital  tract. 

When  the  causes  of  endometritis  are  considered  it  will  be  seen 
what  an  imi)Oitant  role  hygiene  ]>lays  in  the  ])roduction  of  endo- 
metritic  sterility.  Therefoi'e,  the  hist  consideration  should  be  main- 
tenance of  ideal  hygienic  condifions  in  the  byre.  Tlie  most  ideal 
hygienic  arrangements  should  also  be  observed  in  milking.  Sufficient 
exercise  at  pasture  is  ahso  an  excellent  way  of  attaining  the  highest 
degree  of  bovine  vitality  and  consequent  resi.stance.  When  the 
weather  is  favourable,  cows  should  be  allowed  to  calve  in  the  open, 
provided  a grass  paddock  is  available.  Under  South  African  condi- 
tions, where  “ the  open  ” means  intense  heat  and  dust  or  great 
variations  in  tenii)erature,  it  is  preferable  fhat  a sj)ecial  large  roomy 
calving  box  should  l>e  available.  The  calving  box  is  a blessing  when 
kept  i)i'02)erly  clean,  but  it  becomes  the  reverse  in  the  absence  of 
good  hygiene.  It  should  be  used  only  as  a calving  box  and  should 
be  disinfected  after  each  calving.  It  should  be  bedded  with  a liberal 
su2)2)ly  of  clean  dry  straw  or  veld  hay.  Cows  after  calving  should 
not  be  returned  to  the  herd  for  a couple  of  weeks.  They  should  be 
kept  isolated  in  clean  quarters  or  run  during  the  day  in  a small 
grassy  ])addock.  The  ])ueiq)eral  secretions  which  soil  the  tail  and 
quarters  should  be  washed  off  daily.  Cows  which  retain  the  foetal 
membianes,  always  an  indication  of  mefrifis,  should  be  treated  in 
the  most  ujj-to-date  way  tor  this  condition.  Cows  must  not  be  allowed 
back  into  the  stable  until  all  discharge  from  the  genital  tract  has 
ceased.  Animals  sutfering  from  sujqjurating  conditions,  such  as 
panaritium,  should  be  removed  from  contact  with  healthy  cows. 
Under  no  circumstances  should  a cow  showing  a discharge  from  the 
genital  tract  be  served. 

It  is  essential  that  the  beginning  of  all  treatment  for  sterility 
should  be  the  maintenance  of  cows  on  a pi()])erly  balanced  rafion. 
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kuown  to  be  compatible  with  high  fertility.  This  precaution  is 
especially  to  be  observed  in  the  beef  breeds  and  in  dry  cows  of  the 
milking’  breeds  where  there  is  a tendency  to  jmt  on  too  much  fat. 
Fresh  green  food  is  an  essential  element  in  the  ration  fed  to  breeding 
cows  if  the  maximum  percentage  of  fertility  is  to  be  maintained. 
Recent  work  of  Graves  and  Miller  has  shown  the  value  of  vitamin  E 
in  cases  of  functional  sterility. 

Since  contagious  abortion  -would  seem  to  be  the  most  fertile 
cause  of  general  sterility  in  bovines,  the  herd  should  be  tested  sero- 
logically to  ascertain  the  extent  of  infection.  If  infection  is  more 
or  less  general,  all  non-pregnant  females  should  be  vaccinated  about 
three  months  before  it  is  intended  that  they  should  be  served.  If 
infection  is  found  to  be  limited  to  a small  ])ercentage  of  the  herd,  it 
is  a better  policy  to  try  and  eradicate  the  disease  by  serological  tests 
carried  out  at  intervals  of  four  to  six  weeks. 

Regarding  direct  uterine  therapy,  it  is  without  doubt  a some- 
what tedious  procedure  when  endometritic  sterility  is  widespread, 
but  it  is  absolutely  essential  to  success.  Ovarian  treatment  alone 
has  not  met  with  success  in  South  Africa.  All  instruments  used 
in  the  treatment  of  sterility  should  be  sterilized  2)rior  to  use. 

The  cervix  is  withdrawn  to  the  vulvar  opening  with  a cervical 
forcei)S.  The  forceps  used  is  that  recommended  by  Williams,  but 
there  are  many  suitable  retraction  forceps  obtainable.  The  next 
procedure  is  to  ascertain  the  patency  of  the  cervical  canal  with  a 
small  dilator.  If  it  is  normally  patent,  it  will  admit  a small  irriga- 
tion catheter.  When  the  canal  is  abnormally  small,  it  can  be  dilated 
with  a dilator  so  as  to  admit  the  catheter.  There  are  cows  in  which 
it  has  been  found  impossible  to  pass  the  dilator  through  the  cervix. 
In  these  cases  Williams’  recommendation  has  been  adopted  with 
success,  that  is,  to  await  an  oestral  jieriod.  'When  passage  through 
the  canal  is  not  possible  with  the  instruments  available,  it  is  recom- 
mended that  the  opening  should  be  enlarged  with  the  knife.  This 
oiieration  has  never  been  found  necessary  during  these  investigations. 
Richter  recommends  that  “ the  cause  of  the  stenosis  should  be 
removed  with  the  knife  or  scissors,  and  ])rominent  folds  incised  or 
cut  away.”  The  passage  of  the  catheter  must  be  undertaken  with 
the  utmost  care  and  the  sinuous  canal  followed  without  j)ressure, 
as  the  mucosa  or  the  wall  of  the  cervix  may  be  easily  ])erforated. 
For  success  in  the  use  of  the  uterine  catheter  an  intimate  knowledge 
of  the  anatomy  of  the  cervix  is  necessary.  Anatomists  and 
obstetricians,  including  Williams  and  Richtei',  liave  descril)ed  the 
cervical  canal  as  not  straight,  but  inclined  to  be  si)iral  or  8-sha])ed 
with  d or  4 circular  folds  of  mucosa.  These  folds  sometimes  form  a 
spiral  twist  like  the  thread  of  a nut.  Williams  and  Richter  ])oint 
out  that  in  the  majority  of  cases  the  direction  of  the  si)iral  is  down- 
ward and  towards  the  right  from  the  ostium  uterinnm  externum. 
It  is  more  easily  attained  when  the  cervix  is  witlnhawn  and  gras|)ed 
in  the  left  hand  which  has  been  placed  into  the  vagimi.  d’liis  is, 
however,  unnecessary  in  a cervix  of  aveiage  |)atency.  d'lnM-e  aie 
several  suitable  ciitheters  obtainable.  The  most  suitable  a])pi‘ais  to 
be  that  lecommended  by  Richter  and  iVicdsen,  botli  ol'  which  have  an 
introduction  and  a withdrawal  tube. 
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By  controlling  the  passage  ot  the  catheter  throngh  the  uterns- 
hy  the  left  hand  in  the  rectnni,  the  apex  being  directed  towards  the 
lateral  wall,  it  is  introdnced  deeply  into  the  uterine  horn.  Upperniann 
considers  it  unnecessary  to  introduce  the  catheter  deeper  into  the 
uteru'S  than  the  pars  indivisa.  It  is  safer,  however,  to  introduce  it 
dee])ly.  The  irrigation  fluid  is  conveyed  into  the  uterus  by  means 
of  a rubber  tube  and  a funnel  which  is  attached  to  the  uterine 
catheter.  Small  (quantities,  1(H)-150  c.c.,  of  tlnid  are  introdnced  and 
the  horn  then  massaged.  This  is  done  three  or  four  times  and  the 
fluid  withdrawn.  The  other  horn  is  irrigated  in  a similar  manner, 
the  catheter  having  been  withdniwn  to  the  pars  indivisa  of  the 
uterus  and  then  introdnced  into  the  second  horn. 

As  an  irrigant  Bichter  and  Albrechtsen  recommend  normal 
saline.  AVilliams  recommends  A to  1 j)er  cent.  JjUgoTs  iodine  solution 
in  normal  saline.  Nielsen  has  used  LugoTs  iodine  and  rivauol 
solutions  with  good  results.  TjUgoTs  iodine  solution  1 per  cent,  in 
normal  saline  has  been  used  in  South  Africa  with  success.  The 
irrigation  has  been  followed  by  a few  c.c.’s  of  pure  Lugol’s  iodine 
into  the  aq)ex  of  each  hoin,  as  recommended  by  l’i(diter.  After 
lemoval  of  the  catheter,  the  uterns  is  gently  massaged.  The  operation 
is  com])leted  by  swabbing  the  whole  ceivical  mucosa  with  pure  IjUgoTs 
iodine,  as  recommended  by  "Williams.  Nielsen  has  treated 
endometritis  catarrhalis  with  success  by  injection,  into  the  uterus,  of 
solutions  of  iodine  and  rivauol,  varying  in  strength  from  one  to  ten 
l)er  mille.  The  (|uantity  used  depended  on  the  capacity  of  the  uterus, 
U])  to  ‘200  c.c. 

After  irrigation  has  been  coni])leted,  it  is  advised  that  a disin- 
fectant and  astringent  be  introduced  into  each  horn.  Albretditseu 
used  kieolin,  lysol,  lysoform,  and  alum  in  various  strength  solutions, 
lie  ])ointed  out  that  strong  solutions  aie  contra-indicated  and  have  no 
jnore  influence  on  the  condition  than  weak  solutions.  Strong 
disinfectanis  cause  marked  straining,  which  may  continue  for  hours. 
( )ther  ^disinfectant  and  astringents  which  have  been  used  with  success 
by  various  workers  are  cliinosol,  1 per  cent.  ; tincture  ot  iodine,  2 per 
cent,  in  water;  pyoctanin,  1 per  cent.;  kolapo,  1 ]ier  cent.;  and 
yatren,  1 per  cent,  solution. 

During  treatment  of  the  uterns  the  vagina  should  be  irrigated 
with  normal  saline  three  times  a week  to  remove  any  exudate  which 
may  accumulate  at  its  cranial  extremity. 

In  the  treatment  of  jiyonietritis  the  uterine  contents  should  first 
be  drained  off.  It  may  be  necessary  to  dilute  it  with  saline  solution 
as  recommended  by  Williams.  After  the  jnirnlent  contents  have 
been  removed,  the  uterus  is  irrigated  several  times  with  1 jief  cent. 
LugoTs  iodine  in  normal  saline  or  I per  cent,  rivauol  solution. 

After  irrigation,  AVilliams  recommends  introducing  8 to  IG 
ounces  of  licjuid  qiarattin,  holding  in  susjiension  half  an  ounce  each 
of  iodoform  and  bismuth.  This  treatment  has  heen  tried  in  this 
country  with  success. 

In  the  case  of  light  catarrhal  endometritis,  three  or  four 
irrigations  at  intervals  of  a week  or  two  weeks  are  usually  sufficient 
in  those  cases  whicdr  react  to  treatment.  There  is  a small  pei'centage 
of  cows  which  suffer  from  catarrhal  metritis  which  do  not  react  to 
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ii'eotineiit  luit  (■ontimie  sfeiile.  In  i)yometritis  several  irrigations 
aie  necessary.  It  may  l)e  necessary  to  continue  treatment  over  seveial 
weeks. 

(.’yst's  when  present  in  tlie  ovaries  should  he  ruptured  hy  vaginal 
])ressnre.  The  cor])ns  lutenm  present  in  most  cases  ot  pyomeira  should 
he  ex])i'essed  it  possilile  at  tlie  first  treatment. 

It  a])pears  to  he  a good  general  rule  to  massage  the  uterus  and 
ovaries  during  the  course  ot  treatment  and  for  a couple  of  weeks 
afterwards. 

The  ex])erience  in  this  country  supports  the  statements  ot  Williams 
Alhrecditsen,  Richter,  and  others  that  ovaiian  treatment  alone  is 
not  ot  itselt  snthcient  to  bring  about  cure  in  cases  of  endometritis 
chionica.  d'here  are  cows  which  do  recover  with  ovarian  treatment 
alone — tliat  is,  rui)tnre  of  ovarian  cysts  and  expression  of  retained 
or  cystic  corpora  lutea,  hut  the  irercentage  of  such  recoveries  is 
]-elatively  small  when  coni])ared  with  those  treated  hy  the  combined 
method  of  direct  uterine  and  ovarian  treatment. 

(dpperrnarru  recommends  in  certain  cases  of  endometritis 
chronica,  which  do  not  react  to  the  methods  of  treatment  just  de- 
scribed, the  use  of  specific-nns]recitic  jrrotein  therapj'.  Under  this 
instruction  a considerable  amount  of  work  has  been  carried  out  hy 
his  students  in  the  Tier iirztlitdre  Ho(dis(dMrle,  ITanovei-,  on  this  method 
ot  treatment.  He  recommends  yatren  vaccine.  The  Ifehring-Werke 
in  Marburg  put  on  the  market  a special  yatren  vaccine  srritahle  for 
cattle.  It  is  ai)])ar’ently  a ])olyvalerit  vaccine,  containing  organisms 
most  comrttonly  found  in  the  flora  of  the  pathological  genital  tract. 
The  vacrdne  is  given  subcutaneously  in  doses  uj)  to  50  c.c.  It  causes 
a local  reaction  orr  the  genitrrl  tract  in  the  way  of  increased  secretion 
from  the  mucosa,  which  passes  off  duriirg  the  cmtr’se  of  the  treatment. 
( t])pernranri  points  out  that  this  treatnrent  ai)])ar  ently  irroduces  a 
tendency  to  resolution.  He,  however',  indicates  thrrt  the  ])r'ogriosis  is 
naturally  better  when  treatrrrent  can  he  begun  early,  and  that  the 
hope  of  success  is  not  great  when  old  cases  of  iryornetra  ar'e  r'eceiving 
attentiorr. 

In  1020  Alhrechtsen  tried  electr'olysis  in  the  treatment  of 
endometritis  chronica.  Alhrechtsen  claimed  excellent  I'esnlts,  hut 
stated  that  it  was  a difficult  ;tnd  tedious  procedure.  Zeeli,  working 
nrrder  Richter’s  instructions,  tried  the  use  of  electrolysis  in  1022. 
He  tr  eated  tweirty-thr  ee  ster  ile  cfrws  with  a])]rar'ent  ly  excellent 
results,  fifteen  cows  recovered  after  one  treatment  ; two  cows  r-ecover'ed 
after-  two  treatments;  two  cows  had  to  he  slaughtered;  thr't'e  with 
cystic  degeneratiorr  of  the  ovaries  corrcirr'rerrt ly  with  errdorrretritis 
chronica  wer'e  not  inflrrertced  hy  trerrt merrt ; orte  cow  sitlferirrg  frortt 
acute  errdonretritis  was  also  rrrtirrfliterrct'd  irt  sjrite  of  Ixdng  trerrted 
three  times. 

The  uterus  is  filled  with  1 per  rtrille.  co]tjrer  srrlphittt'  solrrtiorr  Iry 
nreans  of  ;t  catheter'.  The  artodc'  is  irttr'oduced  irrto  lh(‘  trtmrrs  ;trtd  t h(‘ 
cathode  connected.  The  str'errgth  of  the  crrrr'etrt  coitld  he  irrcreased 
at  will;  tr'eatrrrertt  was  corttirurr'd  for-  five*  rrrirrirtr's  irr  citch  Irorrr.  I^'irre 
jrar'ticles  of  cojrper  wer'e  deposited  orr  the  itterirt(>  rtritcosit,  dm'  to 
Itr'eakirrg  dowrr  of  the  co])])er'  srrl]rhate  irr  th(>  solrttiorr.  Th('  t r'eat  rtrerti 
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lii'oduces  contraction  of  the  uterine  wall  and  causes  the  animal 
uneasiness  for  some  time.  I’icditer  agrees  that  the  method  is  difficult 
and  tedious. 

(-3)  IIydrometra  with  Cystic;  Degener.ition  of  the  UtekijS’e  Wall. 

ITydrometra  (with  cystic  de<>'eneration  of  the  uterine  wall) 
appears  to  be  a very  rare  condition  in  bovines.  It  has  been  met  with 
in  one  case  only.  (Cig'.  11,  A. 2.)  The  subject  was  a cow  which 
had  never  conceived  owino-  to  cong-enital  deformity  of  the  cervix. 
It  is  difficult  to  say  whether  the  ostium  uterinum  was  ever  really 
permeable  for  the  passage  of  the  oestral  debris.  With  such  a 
deformity  it  would  have  been  extremely  difficult.  At  the  time  of 
examination  the  cervix  was  sealed  with  a false  uterine  seal  which 
caused  complete  closure.  The  cause  of  hydrometra  would  appear  to 
be  cervical  deformity,  which  rendered  the  escape  of  oestral  debris 
through  the  ostium  uterinum  impossible.  Williams  mentions  having 
met  with  a similar  case,  but  the  cervical  canal  was  open  and  admitted 
the  uterine  catheter.  This  was  followed  by  cystic  degeneration  of  the 
mucous  glands.  Vaginal  examination  may  reveal  a false  uterine 
plug  or  a cervical  deformity.  Such  a deformity  may  be  either 
congenital  or  it  may  be  the  result  of  parturition  injuries.  On  rectal 
examination  the  uterus  is  entirely  abdominal.  It  is  enlarged  and 
fluctuating.  The  wall  is  thin  and  lacking  in  tone.  Both  horns  are 
equal  in  size.  Balj)ation  does  not  indicate  the  presence  of  an  embryo. 
Tiie  pulsation  of  the  uterine  arteries  is  not  palpably  increased  in 
volume,  nor  are  the  arteries  increased  in  thickness.  There  is  no 
trace  of  cotyledons  to  be  felt.  The  fallo])ian  tubes  are  not  changed. 
The  cor])us  luteum  of  the  last  interovulation  period  will  as  a rule  be 
present,  but  it  may  not  be  palpable  through  the  rectum.  The  broad 
lig’aments  are  stretched.  The  case  observed  at  this  Institute  showed 
an  oestral  period,  with  a copious  discharge  of  opaque  viscid  mucus, 
once  during  12  months;  the  oestral  ]ieriod  was  accompanied  by  the 
rupture  of  a (iraafian  follicle.  The  fluid  did  not  accumulate  in  the 
uterus  very  rapidly  after  its  partial  exjnilsion.  It  was  three  months 
before  the  accumulation  was  again  so  extensive  as  formerly. 

On  ])ost-niortem  examination  the  uterine  wall  is  thin  and  flabby. 
The  cavum  uteri  is  increased  in  size  according  to  the  extent  of  the 
accumulated  fluid.  The  content's  are  thin,  viscid,  opaque,  non-foetid, 
mucous  material.  The  mucosa  is  ]>ale  pink,  smooth  on  the  surface 
and  moist,  oi  it  may  preseni  a wrinkled  appearance.  (Fig.  11,  A. 2.) 
The  cotyledons  of  the  normal  non-])regnant  uterus  are  not  present. 
There  are  occasional  small  transparent  cysts  scattered  over  the 
mucosa.  (Fig.  11,  A. 2.)  They  project  somewhat  above  the  surface 
of  the  surrounding  mucosa,  they  are  tliin-walled  and  confined  to 
the  mucous  coat.  They  do  not  a]>pear  to  })enetrate  the  muscularis. 
The  cysts  were  not  nearly  so  numerous  as  in  the  case  described  by 
Williams. 

Microscopically  the  epithelium  is  high  columnar  and  the  cells  are 
heavily  cdiarged  with  mucus.  The  mucosa  is  very  narrow.  It  appears 
t(j  be  less  than  half  the  tliickness  of  the  normal  uterine  mucosa. 
There  is  some  increase  in  fibrous  fissue ; this  is  especially  marked 
towards  the  zona  muscularis.  The  uterine  glands  are  very  much 
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decrease  in  nuiuber;  some  are  enlarged,  showing  the  commencement 
of  cystic  change.  The  glajidnlar  epithelium  is  high  cubical.  The 
lumen  aj)pears  filled  with  mncns. 

The  largest  cysts  are  lined  witli  a cubical  or  flattened  epithelium. 
They  ])roject  above  ihe  suri'onnding  e])ithelinm  and  here  and  there 
can  be  seen  to  i)enetrate  a short  distance  into  the  zona  musculaiis. 
In  a few  places  in  the  section  the  fundus  of  the  glands  could  be 
seen  entering  the  muscular  layer,  and  at  places  where  the  glands 
were  cut  across  they  appeared  as  isolated  glands  in  the  zona 
muscularis.  (Fig.  8,  9,  A.  3.) 

The  prognosis  in  such  a case  would  be  hopeless.  When  a 
diagnosis  of  hydometra  of  this  nature  has  been  established  the  animal 
should  be  j)repared  for  slaughter. 

(4)  TunERCun.\R  Metritis. 

Tuberculosis  of  the  uterus  is  a common  concurrence  with  tuber- 
cular lesions  in  the  peritoneum  and  lungs  in  bovines.  It  has  been 
found  in  18  per  cent,  of  tubercular  cows  destroyed  during  these 
investigations.  The  jierceutage  of  tubercular  cows  affected  with 
genital  lesions  recorded  by  different  observers  differs  greatly. 
Lungwitz  found  58  per  cent  of  cows  suffering  from  peritoneal  lesions 
with  concurrent  uterine  tuberculosis.  Ostertag  found  65  per  cent,  of 
cows  with  generalized  tuberculosis  sulfering  from  genital  lesions, 
^leyfarth  recorded  11.04  per  cent.  Btichli  recorded  IT  ])er  cent. 
Winkel  lecorded  2‘2.5  percent,  out  of  7,517  cows  slaughtered  because 
of  open  lesions  in  the  lungs.  Uterine  tuberculosis  in  the  absence  of 
01)611  tubercular  lung  lesions  was  recorded  by  AVinkel  in  35  cases 
only  out  of  the  enormous  material  slaughtered  by  him  in  the 
Xetherlands  during  the  years  1905-7.  Ilerschel,  working  in  the 
Berlin  slaughter-house,  found  6.47  per  cent,  of  cows  with  general 
tuberculosis  suffering  from  tubercular  metritis.  Krupski  recorded 
24  per  cent,  of  tubercular  cows  as  showing  uterine  lesions. 

Fafho(jenesis. 

The  most  common  route  through  wliicli  the  bacillus  reacdies  the 
uterus  appears  to  be  the  fallopian  tubes,  from  an  infected  perifoneum. 
This  route  of  infection  is  agreed  upon  by  most  observers,  imduding 
Frei,  Aschoff,  and  Kaufmann. 

There  is  no  doubt  that  infection  also  occurs  through  the  blood- 
stream. In  this  case,  howeA'er,  one  must  expect  a miliary  luber- 
culosis  of  the  uterus  (Aschoff).  It  is  probalile  that  the  bacilli  reaidi 
the  uterus  through  the  blood-stream  in  generalized  tuberculosis. 
The  bacillus  frequently  reaches  the  uterus  through  other  routes  as 
well  as  the  fallopian  tubes.  This  is  supported  by  the  fact  that 
tubercular  lesions  in  the  uterus  aie  occasionally  met  with  in  the 
absence  of  tribal  tuberculosis. 

Infection  can  also  ocmir  as  an  extension  throngh  the  muscular 
wall  from  the  uterine  peritoneum  i)er  contimiitatem.  'I’liis  is 
probably  a common  route  when  tubercular  ])erimetrit'is  coexists  with 
peritoneal  tuberculosis.  There  would  also  api)eai'  to  1m>  tubercular 
infection  of  a primary  nature  by  extension  fi'om  the  extcunal 
genitalia.  However,  it  would  aj)])ear  that  iirimary  tub(>rcular 
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metritis  is  extremely  rare  (Kaiit'maim,  Asclioft).  The  majority  of 
cases  are  secondary  in  nature.  Frei  states  that  the  secondary 

nature  of  the  uterine  lesions  can  as  a rule  be  established 
by  the  fact  that  the  lesions  aie  older  and  more  pronounced 
towards  the  ovarial  extremity  of  the  tubes.  Some  of  the  cases  which 
have  been  examined  here  have  shown  younger  lesions  in  the  uterus, 
even  in  the  absence  of  tubal  lesions,  than  the  lesions  in  other  organs. 
However,  in  the  majority  of  cases  Frei’s  views  have  been  supported. 
The  lesions  decreased  in  number  and  age  from  the  apex  of  the  horn 
to  the  cervix.  During  these  investigations  tubercular  metritis  has 
not  been  met  with  in  the  absence  of  tubercular  lesions  elsewhere. 

Primary  infection  in  this  country  would  appear  to  be  of  rare 
occurence.  That  such  a i)ossibility  of  transmission  by  coitus  exists 
must  not  be  lost  sight  of,  but  tuliercular  lesions  in  the  genitalia  of 
the  bull  have  only  once  been  encountered  at  this  Institute.  Frei 
and  Williams  draw  attention  to  the  possibility  of  transmission  during 
the  manipulation  of  the  female  genitalia  in  parturition  or  in  the 
treatment  of  sterility.  That  there  is  a probability  of  tramsmission 
during  the  treatment  of  sterility  cannot  be  doubted,  especially  wlien 
antisejitic  precautions  are  not  all  that  can  be  desired.  In  the  early 
stages  of  tuliercular  invasion  of  the  uterus  diagnosis  is  not  easy  and 
it  may  be  mistaken  for  a metritis  clironica  catarrhalis  and  treated 
as  sucli.  Infection  with  the  catheter  during  uterine  irrigation 
possibly  takes  place  frequently. 


Syjnpfoiiis. 

The  insidious  nature  of  tubercular  invasion  does  not  allow  of  an 
early  diagnosis.  The  disease  must  be  well  established  before  it  can 
be  detected.  Tlie  first  symptom  is  the  apiiearance  of  a slimy  catarrhal 
discharge  from  the  vulva,  which  is  continuous.  The  discharge  is 
opac[ue.  catarrhal  to  muco-purulent  in  nature,  but  not  foetid.  It 
gradually  increases  in  Aujlume  and  may  show  blood-streaks.  The 
tail  and  buttocks  are  continually  soiled.  It  appears  to  increase 
during  and  for  four  to  five  days  affer  eaidi  oesfral  period.  Williams 
says  fhaf  fhe  discharge  is  greatly  increased  if  copulation  is  allowed. 
Owing  to  the  frequency  with  which  the  tubes  and  fhe  ovaries  are 
involved  fhe  oesfral  iieriods  are  usually  irregular  with  abnormally 
long  interovulation  periods.  Sterility  and  nymphomania,  with  its 
resulting  deformity  of  the  rump,  is  also  a common  sequel.  Williams 
mentions  that  the  uterine  discharge  is  favourably  influenced  by 
uterine  irrigation,  but  fhe  improvement  is  not  long  maintained. 

llectal  examination  allows  of  a more  intimate  knowledge  of  the 
pathological  (dianges,  and  with  the  aid  of  the  tuberculin  test  usually 
permits  a correct  diagnosis.  At  the  onset  rectal  ])al])ation  does  not 
reveal  any  change  in  tlie  uterus.  It  is  not  increased  in  volume.  How- 
evei',  since  it  is  tlie  rule  that  the  tube  is  first  involved,  tubal  palpation 
may  establish  the  tubal  lesions.  The  somewhat  characteristic  tubal 
lesion,  the  uterine  catarrh,  the  tuberculin  test,  and  microscopic 
examination  for  tubercle  bacilli,  usually  enable  a definite  diagnosis 
of  uterine  tuberculosis  to  be  established  in  an  early  .stage  of  the 
ditsease.  As  the  jiathological  changes  become  more  jironounced,  the 
uterine  horns  increase  in  size  and  the  wall  becomes  firmer.  Careful 
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pali)atiou  reveals  the  ])resence  of  tubercular  nodules  in  the  wall.  As 
a rule  the  nodules  can  first  be  felt  towards  the  apex  of  the  horn. 
It  is  not  uncommon  for  one  uterine  horn  to  become  larger  than  the 
other.  Ilowever,  both  horns  are  as  a rule  symmetrically  involved. 
At  this  stage  the  discharge  is  profuse,  muco-purulent,  and  non- 
foetid.  The  neighbouring  sacral  lymphatic  glands  are  frecpiently 
involved.  They  are  firm  and  enlarged. 

The  ducts  of  Gaertner  are  sometimes  invaded,  most  likely  by 
contamination  from  the  uterin6  exudate.  One  cow  showed  tuber- 
cular abscesses  in  the  ducts.  Invasion  of  the  ducts  has  been  referred 
lo  by  many  observers:  Frdhner  and  Zwick,  Hutyra  and  Marek, 
A\  illiams  and  others.  A\  hen  infection  takes  ])lace  per  continuitatem 
from  a tubercular  perimetritis,  rectal  examination  may  reveal  the 
identity  of  typical  tubercular  peritonitis  with  the  formation  of 
tidiercles,  or  it  may  l)e  of  the  nature  of  fibrous  adhesions  passing’ 
between  the  uterus,  uterine  horns,  ovaries,  or  broad  ligaments'. 
AVilliams  indicates  that  the  absence  of  abscesses  in  the  adhesions 
hel])s  to  differentiate  tubercular  perimetritis  from  the  adhesions 
caused  by  other  uterine  affections.  The  observations  carried  out 
here  sup])ort  AA^illianis’s  view. 

It  is  not  uncommon  for  the  serous  surface  of  the  uterus  in  tuber- 
cular metritis  to  remain  tree  from  infection.  AA^illiams  suggests  the 
probability  of  venereal  infection  in  those  cases  especially  if  the  ovi- 
duct is  not  involved.  In  one  case  of  uterine  tuberculosis  post- 
mortemed  at  this  Institute  the  uterine  lesions  were  younger  than 
those  in  the  lungs  and  i)eritoneum.  The  serous  surface  of  the  uterus 
was  not  involved,  nor  were  the  fallopian  tubes.  It  is  likely  that  a 
haemotogenous  route  would  explain  the  infection  in  this  case, 
esiiecially  as  the  herd  bull  could  not  l>e  proved  to  be  tubercular. 
AATlliams  draws  attention  to  the  difficidty  in  definite  diagnosis  in  the 
case  of  an  enlarged,  sclerotic  uterus,  free  from  adhesions.  It  is 
certainly  difficult  to  differentiate  the  condition  from  sclerotic  metritis 
and  i)rimary  actinomycosis  by  rectal  palpation,  but  the  tuberculin 
test  and  microscopic  examination  of  vscrai)ings  made  from  the  uterine 
mucosa  by  means  of  a small  curette,  usually  estafflish  the  nature 
of  the  lesion.  These  scra])ings  should  for  preference  l)e  taken  from 
the  horns  of  the  uterus  with  a small  curette  curved  slightly  towards 
its  extremity  like  a small  uterine  irrigation  catheter.  Cystic 
degeneration  of  the  ovaries  is  a not  uncommon  concurrent  condition 
witli  uterine  tuberculosis.  Tlie  cyst  is  usually  tlie  large  type  of 
Graafian  follicle  cyst  which  has  lieen  associated  with  nym])homania 
(Frohner  u.  Zwick,  Ilutyra  u.  Marek,  AVilliams).  (Fig.  fi(),  A. 2.) 

Macroscopical  Appeamnce . 

In  the  beginning  the  tubercular  invasion  of  the  uterine  mucosa 
cannot  be  recognized  macrosco])ically . It  is  only  wlien  the  tuliei’cdes 
are  somewhat  established  that  they  can  be  ?'ecognized.  d'lie  volume 
of  the  uterine  body  and  horns  is  not  changed.  Late]'  the  wall  be- 
comes thickened  and  firm.  On  ])al])ation  it  may  be  possible  lo  feel 
nodules  in  the  wall  by  rubbing  the  fingers  ovei'  it  oi'  by  |ialpating 
between  the  thuml)  and  fingers.  ( )n  section,  the  mucosa  is  covered 
with  a slimy  mucous,  later  muco-|)unilent^  exudate  mi.xc'd  with 
caseous  material.  The  tid)ercles  ai’e  as  a nile  visible  through  the 
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mucosa  as  greyish  isolated  sjjots  which  are  raised  above  the  suiround- 
ing-  mucosa,  varying  in  size  from  a pin’s  head  to  a millet  seed.  On 
section,  these  nodules  are  greyish  in  colour  and  opaque.  They  are 
as  a rule  chiefly  confined  towards  the  ei)ithelial  surface.  In  older 
cases  there  is  ulceration  of  the  mucous  surface.  It  presents  a rough 
uneven  appearance,  greyish  to  greyish-yellow  in  colour  with  some 
reddish  spots.  (Tig-  56,  A. 2.)  There  is  a greyish-yellow  exudate, 
partly  liquid,  partly  composed  of  necrotic  and  caseous  flocculi. 
Tubercles  .5  to  1 cm.  in  diameter  project  above  the  surrounding 
surface.  On  section  of  the  wall,  the  tubercles  extend  throughout 
the  depth  of  the  mucosa  or  even  into  the  zona  muscularis.  Many  of 
them  are  caseous  or  calcified. 

It  is  most  common  that  both  horns  are  equally  involved,  but 
asymmetrical  horns  are  also  met  with. 

When  the  serous  surface  of  the  uterus  is  involved  in  the  tidier- 
cular  process  there  are  adhesions  to  neighbouring  organs,  the  broad 
ligaments,  the  ovaries,  the  fallo])ian  tubes,  or  the  mesosalpinx.  Fre- 
quently one  finds  fy2)ical  tidiercles  in  these  adhesions. 

//  istolofjy. 

The  tubercle  bacilli  appear  to  enter  the  mucosa  by  penetrating 
between  the  e])ithelial  cells  of  the  uterine  glands  or  of  the  mucosa 
between  the  glands.  Imdolph  states  that  the  tuberculous  process 
begins  in  the  neighbouihood  of  the  mouths  of  the  glands.  Alten- 
brun  and  Fischer  maintain  that  the  uterine  mucosa  is  first  attacked, 
while  Fischer  believes  that  invasion  also  takes  place  through  the 
uterine  glands.  It  appears  more  than  likely  that  the  bacilli  can 
invade  any  part  of  the  uterine  epithelium,  the  glandular  ei)ithelium 
and  the  ej)ithelium  between  the  mouths  of  the  glands,  since  one 
fi’equently  I'ecognizes  the  youngest  tubercular  ])rocesses  under  the 
ei)ithelium  in  both  these  situations. 

In  the  youngest  lesions  the  overlying  epithelium  does  not  appear 
to  be  injured.  Epithelial  desquamation  takes  place  only  when  the 
tubercles  are  well  established.  The  progress  of  the  tubercles  in  the 
uterus  and  in  the  fallopian  tubes  api>ears  to  be  identical.  The 
tubercle  begins  as  a small  local  centre  underneath  the  e])ithelium, 
either  of  the  gland  or  mucous  surface.  There  is  round  cell  infiltra- 
tion around  epitheloid  cells  and  later  giant  cell  formation.  (Figs. 
•31,  32,  33,  A.E)  Eeutro})hiles  can  also  be  recognized,  but  not  nearly 
so  frequently  as  the  round  cells.  These  small  tubercles  develop  to 
invade  the  stratum  cellulare  and  the  epithelial  covering.  The 
epithelium  becomes  desquamated  and  removed,  leaving  an  ulcerated 
surface  of  granulation  tissue;  between  these  superficial  ulcers  normal 
e])ithelium  may  still  be  present,  or  a local  stratification  may  be 
observed.  The,  increase  in  the  size  of  the  tubercles  and  their 
coalescence,  which  frecpiently  occurs,  cause  a diminution  in  the 
number  of  uterine  glands  or  the  closure  of  their  exit  into  the  caviini 
uteri.  Some  of  the  glands  are  filled  with  cell  debris  and  round  cells, 
which  undergo  disintegration.  (Fig.  34,  A. 3.)  The  glandular 
epithelium  also  undergoes  change.  The  cells  show  local  or  diffuse 
desfj^uamation.  They  become  removed  totally  or  jjartially  so  that 
the  tubercle  oi)ens  into  the  gland  lumen.  In  this  way  the  glands 
disappear  until  their  remnants  only  can  be  recognized  in  the  deeper 
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layers  of  the  stratuiu  f'^lamlularis  close  to  the  muscular  zone.  Owing 
to  ihe  closure  of  some  of  tlie  gland  mouths  and  the  continuance  of 
more  or  less  noiniai  epithelium  towards  the  fundus,  the  glandular 
secretion  accumulates  and  gives  the  glands  a cystic  ap2)earance.  The 
e|)ithelium  of  these  (;ystic  glands  varies  from  cuhical  to  flattened 
cells.  In  the  older  tubercles  one  recognizes  disintegration,  caseation, 
and  calcification  (Fig.  35,  A. 3.),  surrounded  by  a zone  of  round  cells 
in  wdiich  giant  cells  ai'e  to  be  seen. 

The  s\irface  of  the  mucosa  is  covered  with  a layer  of  neciotic 
caseous  structureless  material  and  puiudent  exudate. 

Wh  en  there  is  extensive  change  in  the  mucosa,  the  tubercular 
I)i'ocess  may  invade  the  zona  muscularis  either  through  the  lyinj)!!  or 
blood-stream,  according  to  Aschoff  and  Fxei.  Kaiifmann  describes 
a similar  extension  to  the  myometrium  in  the  human  female.  The 
invasion  of  the  myometrium  is  favoured  by  i>regnancy  and  during 
the  puer])erium.  Tuliercular  i)erimetritis  is  similar  to  the  lesions 
caused  by  tubercular  invasion  of  the  2)eritoneuni  in  other  situations. 

Cervical  tuberculosis  would  apjiear  to  be  of  rare  occurrence. 
Williams  described  such  a case.  Frei  ai>parently  has  not  encountered 
this  condition.  Williams  says  the  uterus  and  oviducts  were  involved. 
The  lips  of  the  cervix  were  swollen  and  hard.  The  lesion  in  the 
cervix  was  closed  with  no  discharge,  but  there  was  the  usual  tuber- 
cular discharge  from  the  uterus.  Kaufmann  says  that  the  cervix 
is  rarely  involved  in  uterine  tuberculosis  in  women.  The  condition 
has  not  been  observed  in  the  2)ost-morteni  examination  of  tubercular 
cows  at  this  Insfitution,  although  tubercidar  metritis  and  fubercudar 
invasion  of  the  ducts  of  Gaertuer  have  been  seen  in  one  case. 

Prognosis. 

The  ])rognosis  is  hopjeless  inasmuch  as  the  cow  affected  with 
tubercular  metritis  is  an  unfit  comjjanion  for  her  stall  mates  and 
also  for  the  .stud  bull.  She  is  suft'ering  as  a rule  from  oi)en  tuber- 
culosis and  is  a source  of  danger,  not  only  to  the  stud  bull  and  to 
her  companions,  but  to  humans.  The  tail  and  hiiuhiuarters  are  con- 
taminated with  tubercle  bacilli,  and  it  is  easy  to  realize  the  ease 
with  which  the  milk  can  become  coidaminated  duiing  milking, 
assuming  that  the  udder  has  not  already  been  invaded. 

Sterility  is  a common  seciuel  to  tid)ercular  invasion  of  the  ulerus. 
In  view  of  the  work  of  Wester  in  relation  to  s])ei'malysin  and  spernia- 
toxin,  it  is  easy  to  understand  tliat  the  s])ermaiozoa  cannot  long 
survive  the  i)athological  exudate,  should  tliey  reacli  tlie  uferus. 
In  less  severe  cases  early  abortion  may  take  jilace  as  a result  of  failure 
of  the  embryo  to  become  embedded  (Frei).  Should  the  embryo 
become  embedded,  abortion  may  take  place  as  a result  of  the  ('xten- 
sion  of  the  tubercular  lesions  in  the  uterine  wall  inteideiu’ng  uith 
niitrition  of  the  foetus.  Should  the  foetus  go  thiough  its  noiunal 
gestation  ])eriod  in  a tubej'cular  uteiuis,  there  is  the  possibility  ot  a 
congenital  infection  (S(dilegel). 

Xo  treatment  should  be  adopted.  lii  uteiiiu'  t ulxu'ciilosis  the 
danger  of  si)read  to  humans  and  to  the  herd  is  a very  rc'al  one.  Wlum 
the  disease  has  been  diagnosed  the  animals  should  la*  destroyed. 


881 


STERILITY  OF  COWS. 


(5)  Calcificatiox  of  the  Cotyi.edons  axi)  Foetal  Placenta. 

Calcification  of  the  cotyledons  and  the  foetal  idacenta  has  been 
observed  in  two  cases.  The  after  birth  was  retained  in  both.  The 
adhesion  between  the  maternal  and  foetal  ])lacenfa  was  very  firm,  so 
that  considerable  iiatience  was  necessaiy  in  removal.  The  foetal 
membranes  were  removed  in  each  case  thirty-six  hours  after  j)artnri- 
tion.  In  the  meantime  a ])essary  containing'  2 drams  each  of  iodo- 
form and  boracic  acid  had  been  insei'fed  info  the  nterns.  Practically 
all  the  cotyledons  were  involved.  Grannies  of  calcareous  material 
were  withdrawn  with  the  villi  of  the  foetal  placenta.  These  grannies 

were  irregnlar  in  sha])e  and  varied  from  1 mm.  to  5 or  b mm.  in 

size.  They  ivere  firm  and  greyish-yellow  in  colour.  They  were  fairly 
evenly  distributed  over  the  surface  of  the  foetal  ])laceuta.  The 

surface  of  the  cotyledon  was  gritty  to  the  feel  and  markedly  2>itted 

when  the  foetal  ])lacenfa  was  detached.  The  smaller  cotyledons 
weie  much  more  involved  than  the  larger  ones.  The  surface  of 
many  of  them  felt  hard  and  gritty  tliroughont. 

Calcification  of  the  cotyledons  has  been  described  by  Williams 
and  Zschokke.  Williams  states  “ that  the  cause  was  not  clear.  It 
was  ])Ossibly  the  result  of  inter])lacental  haemorrhage  which  sto])])ed 
short  of  })lacental  dehiscence  and  embryonic  death.  Had  ])arturi- 
tion  occnrred  retained  foetal  membranes  with  necrosis  of  the  coty- 
ledons would  probably  have  followed.”  Zschokke  states  that  the 
calcification  begins  in  the  vessel  walls  of  the  uterus  following  a 
chronic  metritis, 

The  history  of  one  of  the  cases  desciibed  hei'e  is  unknown.  The 
second  case  was  that  of  a cow  4A  years  old,  which  had  been  main- 
tained tor  three  years  on  a diet  low  in  calcium  l)ut  moderately  high 
in  phosphoi'us.  (See  animal  8S2  in  the  pajier  ” Minimum  Mineral 
Ile(|uirements  of  Cattle,”  Theiler,  Green  and  dn  Toit.)  She  had  had 
her  first  i)arturition — dead  twin  calves — 14  months  i)ieviously.  After 
this  parturition,  the  afterbirth  was  retained  and  a moderately  acute 
metritis  su])ervened.  Ao  calcification  of  the  cotyledons  was  noted 
after  the  first  ])arturition.  She  came  into  oestrum  two  and  a halt 
mouths  later  and  conceived  at  the  first  service.  She  calved  normally, 

1) ut  the  afterbii'th  was  retained.  A moderately  acute  i)uer])eral 
metritis  followed,  from  which  she  recovered  slowly. 

Examination  of  the  genitalia  42  days  after  the  last  parturition 
showed  that  the  involution  of  the  uterus  was  almost  complete.  It 
a])])eared  to  be  normal  in  consistency.  The  middle  uterine  artery 
on  the  right  was  definitely  enlarged,  firm,  and  thick-walled.  The 
enlargement  was  local,  extending  along  the  vessel  for  a distance  of 
about  8 to  10  cm.  from  its  uterine  extremity. 

At  the  moment  of  writing  it  is  only  two  months  since  jiarturi- 
tion.  The  cow  has  not  yet  shown  oestrum,  but  it  is  intended  to  have 
her  again  served  when  the  opi)ortunity  presents  itself. 

The  chemical  analysis  of  the  calcareous  material  taken  from 
the  ])lacenta  was  carried  out  by  the  Chemical  Division  of  the  Insti- 
tute. Dr.  II.  II.  Gi  een  says: — ” The  ‘ gritty  ’ jmrticles  were  dis- 
sected as  free  as  possible  of  adherent  flesh,  and  then  ashed  to  remove 
organic  matter.  Coni])osition  of  ash — CaG  5G  per  cent.,  P2U5  40 

2) er  cent..  Carbonate,  j)resent.  This  ratio  of  CaO  to  P2G5,  together 
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With  the  sum  of  CaO  and  Psffi  at  9G  jier  cent.,  indicates  tliat  the 
mineral  matter  is  chieliy  calcium  plios])liate,  with  only  a small 
amount  of  calcium  carhonate.  For  all  iiractical  purjioses  the 
mineralization  of  the  cotyledons  can  therefore  be  regarded  as  ossifica- 
tion or  deposit  of  bony  material.” 

Histological  examination  of  the  foetal  jilacenta  showed  the 
preseiK'e  of  several  calcified  areas.  These  areas  were  mostly  irregular 
in  sha])e;  a few,  however,  were  rounded  with  concentric  ringing. 
(Figs.  -JcS,  29,  A.d.) 

DISEASES  OF  THE  FALLOPIAN  TUBES. 

IbvTHOLoGicAL  CHANGES  ill  the  fallopiaii  tubes  are  found  in  a very 
large  jiercentage  of  cows  which  suffer  from  permanent  incurable 
sterility.  It  is  doubtful  whether  sali)ingitis  occurs  with  less 
frequency  than  pathological  changes  in  the  ovary.  Williams  states 
that  15. d ])er  cent,  of  cases  examined  for  genital  diseases  showed 
pathological  changes  in  the  fallopian  tubes.  The  study  of  the 
genital  affections  of  cattle  in  South  Africa  has  indicated  the  important 
])Osition  whi(di  salpingitis  takes  amongst  the  pathological  conditions 
whi(di  interfere  with  re]iroduction.  Tubal  imthology  is  no  less  com- 
mon here  than  it  is  in  the  Ignited  States. 

Tubal  affections  do  not  occur  independently.  They  are  due  to 
secondary  invasion  from  some  existing  pathological  lesion  in  the 
genital  tract  or  in  the  jieritoneum.  When  a history  of  affected  cows 
is  available  there  is  evidence  of  a })uerperal  metritis,  a cervicitis,  or 
both,  following  on  })lacental  retention,  difficult  parturition,  or 
parturition  injuries.  In  herds  where  contagious  abortion  is  known 
to  exist,  salpingitis  very  frecpiently  follows  the  metiitis  of  abortion. 
A'ielsen  believes  that  the  adhesions  found  inside  and  outside  the 
fimbriated  extremity  of  the  tubes  are  the  result  of  ])aranietritic  exten- 
sion rather  than  from  extension  from  the  tube  itself.  The  frequency 
with  which  parametritis  is  found  associated  with  ])avilionilis  supports 
this  view.  However,  there  is  little  doubt  that  the  majority  of  tubal 
affections  ascend  from  the  uterine  extremity  of  the  tube.  Tiiberciilai' 
salpingitis  is  ([iiite  freiiuent  when  tubercular  lesions  occur  in  the 
peritoneum.  In  this  case  infection  of  the  tube  occurs  from  the 
ovarian  extremity.  In  other  cases  infection  occurs  from  the  cornual 
extremity  as  a result  of  extension  from  the  ufeius.  Salpingitis  is 
very  commonly  met  with  in  herds  amongst  whi(di  contagious  abort  ion 
ami  infectious  vaginitis  are  intense  and  widespread,  and  in  wlnkdi 
desirable  hygienic  conditions  are  not  maintained.  It  is  the  rule  for 
farmers  in  South  Africa  to  treat  cows  which  abort  by  uterine  irriga- 
tion, strong  irritant  disinfectants  being  used.  In  this  country 
contagious  vaginitis  was  looked  upon  by  many  as  the  most  fertile 
cause  of  sterility  amongst  cattle,  and  as  smdi  it  received  the  theni- 
peutic  attention  of  dairymen.  It  was  treated  in  the  most  diastic' 
manner  with  .strong  irritant  di.-.iufectants,  witli  little  asej)tic  pre- 
cautions, with  the  result  that  it  was  quite  a usual  occnnenci'  to  find 
treated  herds  suffering  from  an  acute  vaginitis  and  ceivicitis  as  a 
result  of  the  diastic  measures  adojited  to  ovi'icome  the  disease.  It 
would  ajiiiear  that  contagious  abortion  or  infectious  vaginitis  was 
not  the  direct  cause  of  saljiingitis,  but  that  tlie  invasion  of  the  salpinx 
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was  the  result  of  infection  due  to  secondary  organisms  conveyed 
during  treatment.  It  is  not  difficult  to  imagine  the  ease  with  whiidi 
the  tubes  can  be  invaded  in  a paretic  uterus,  filled  with  disinfectant 
and  fluid  which  is  introduced  into  the  uterus  through  a not  too  clean 
irrigating  apparatus.  It  is  not  contended  that  irrational  tieatment 
of  uterine  affections  is  the  only  cause  of  salpingitis.  It  is  observed 
in  cows  that  have  never  been  treated,  but  unsuitable  treatment  of 
infectious  vaginitis,  metritis  and  retained  afterbirth  renders  the 
possibility  of  tubal  infection  far  more  likely. 

In  the  United  States  salpingitis  would  seem  to  be  a common 
occurrence  in  heifers  (Williams).  This  does  not  a]>pear  to  be  the 
case  in  this  country.  Only  one  case  has  been  observed.  The  subject 
was  an  eighteen-months  old  Friesland  heifer  whi(di  had  never  been 
served.  When  15  months  old,  the  heifer  began  to  show  enlargement 
of  the  mammary  gland,  which  became  so  enlarged  that  she  had  to 
be  milked.  Clinical  examination  revealed  a non-pregnant  uterus 
somewhat  enlarged  and  flaccid  with  cystic  ovaritis,  hydrosalpinx,  and 
cystic  pavilionitis.  (Fig.  47a,  b,  A.  2.)  With  this  one  exception, 
pathological  changes  in  the  tubes  have  lieen  found  in  cows  which 
nave  been  bred.  Williams  has  observed  salpingitis  in  herds  in  which 
the  disease  could  be  traced  to  the  bull  without  the  incidence  of  an 
intervening  pregnancy. 

The  bacteriological  flora  of  the  falloi)ian  tubes  is  at  present 
being  investigated  at  this  Institute,  but  the  study  has  not  ])receeded 
sufficiently  far  for  publication.  In  America  the  organisms  most 
frequently  found  are  a streptococcus  of  the  viridans  group, 
Staphylococcus  alhiis  and  aureus,  an  organism  resembing  B.  ahorfus 
((xilman)  and  B.  pyogenes  (Beaver,  Boyd,  Fitch).  Streptococci, 
Staphylococci,  B.  coli,  B.  vitulinum,  and  Bang's  bacillus  have  been 
described  in  tbe  normal  tube  by  Find.  Brandt  found  Staphylococci 
and  d/.  tetragenus  in  the  fallopian  tubes  of  normal  cows  and  bacilli 
in  addition  in  i)athological  tubes.  Hundsberger  found  Staphylococci, 
Diplococci,  M icrococcus  tetragenus,  B.  coli,  and  short  rods  in  preg- 
nant animals  as  well  as  non-iuegnant  animals.  He,  therefore,  con- 
cludes that  the  presence  of  these  organisms  does  not  necessarily  cau.se 
sterility.  Many  cases  of  old-standing  hydiosalpinx  would  ap]>ear 
to  be  entirely  sterile.  During  inve.stigations  into  the  bacteiial  flora 
carried  out  by  Mr.  Martinaglia,  of  this  Institute,  he  describes  having 
isolated  S.  aureus,  S,  citreus,  and  S.  alhus  fnnn  one  case,  and  a small 
haemophilic  bacillus  from  another.  Five  others  were,  however, 
negative. 

The  diagnosis  of  tubal  disea.se  is  of  much  economic  importance 
inasmuch  as  clinical  recognizable  changes,  bilateral  in  nature,  are 
incurable.  Examination  of  the  tubes  throughout  their  length 
requires  considerable  practice.  Ilichter  says  that  under  normal  con- 
ditions rectal  palpation  of  the  tubes  is  very  difficult  and  often 
impossible.  He  maintains  that  if  one  finds  an  easily  palpable  tube 
at  a rectal  examination  the  diagnosis  .sali)ingitis  is  justifiable.  How- 
ever, to  one  experienced  by  frequent  clinical  examination,  and  Avith 
the  possibility  of  making  post-mortem  examination  to  confirm  his 
intra-Autam  findings,  tubal  palpation  becomes  ea.sy  unless  the  tubes 
are  surrounded  by  fibrous  adhesions  in  the  meso-salpinx.  Williams 
gives  a techinque  for  examining  the  tubes  in  detail.  Palpation  is 
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he  f>iiu  at  the  timhiiated  extremity  and  eontinued  towards  the  o.stium 
uterinum.  It  is  I'eadily  admitted  that  the  method  gives  a ])ossihility 
of  aceurate  diagnosis  of  (dianges  in  the  tubes  in  most  eases,  hut  there 
are  some  eases  in  whieh  the  broad  ligaments  are  elongated  and  the 
uterus  somewhat  enlarged  as  a lesult  of  many  pregnancies,  where 
it  lias  heen  found  moie  eonvenient  and  expeditious  to  examine  the 
tuhes  from  the  cornual  extremity.  The  ovary  is  first  sought  per 
rectum  ; it  is  then  jilaced  in  the  lingers  of  the  other  hand  introduced 
into  the  vagina.  Tlie  uterine  cornu  is  then  tiaced  to  its  apex.  The 
fixing  of  the  ovary  renders  this  manipulation  extremely  easy.  From 
the  apex  of  tlie  horn  the  tube  is  traced  to  the  amjmlla  with  the 
tliumh,  first  and  second  finger,  and  the  examination  completed 
iiy  ])al])ating  the  finiliriated  extremity. 

(hireful  ])aliiation  of  the  tube  and  its  hmhriated  extremity 
reveals  minute  pathological  changes.  Isolated  cystic  enlargements, 
d*to  4 mm.  in  diameter,  can  he  detected;  adhesions  on  the  inner  and 
outer  surfaces  of  the  ovarian  jiocket  can  usually  he  felt.  There 
are  cases,  however,  where  one  finds  micropathological  (dianges  in  the 
absence  of  palpable  macroscopic  change.  In  those  cases  the  tube  is 
somewhat  enlarged  either  locally  or  diffusely,  hut  the  finest  tactile 
sense  cannol  detect  the  change  at  a clinical  examination.  In  these 
cases  a tentative  diagnosis  can  usually  be  made  by  concurrent  symp- 
toms. Williams  has  ]iointed  out  tliat  tubal  disease  is  very  freciuently 
associated  with  cystic  degeneration  of  the  corpus  luteuni  as  a result 
of  infection  of  the  ovarian  crater  after  ovulation.  This  cystic 
degeneration  of  the  corpus  luteum  of  the  last  interovulation  period 
])revents  normal  i)hysioIogical  atrojiliy  of  the  corpus  luteum.  This 
results  in  cessation  of  oestrum  or  irregularity  of  the  interovulation 
periods,  which  are  usually  abnormally  long.  After  some  time 
oestrum  will  again  occur,  that  is,  when  the  lutein  tissue  in  the  wall 
of  the  cyst  has  become  so  atrophied  by  tlie  internal  jnessure  of  the 
slowly  develojiing  cyst  that  it  no  longer  inhibits  oestrum.  The 
opposite  ovary  then  ovulates  and  the  corpus  luteum  resulting  is  also 
retained  and  undeigoes  cystic  degeneration  in  its  turn,  to  follow  tlie 
same  path  as  its  jiredecessor  in  tlie  ojipo’site  ovary.  It  is  not  an  unusual 
thing  to  see  a large  cyst  with  a trace  of  lutein  tissue  in  its  walls  in 
one  ovary  and  a corpus  luteum  with  a develoiiing  central  cyst  in  the 
op])osite  ovary.  ( )ne  sometimes  tinds  three  corpus  luteum  cysts  in 
the  ovaries,  two  in  one  and  one  in  the  other.  (Fig.  2b,  A. 2.)  4'he 
lutein  tissue  in  their  walls  (dearly  indicates  the  age  ot  the  corjiora 
lutea.  The  oldest  one,  or  that  of  the  third  last  interovulat ion  ])eriod, 
has  a thin  com])lete  or  interrupted  band  of  yellow  tissiu',  that  of  the 
second  last  interovulation  jieriod  has  a soniewhaf  tlnddcer  hand  of 
lutein  tissue,  while  the  corpus  luteuni  of  the  present  interovulation 
period  may  show  a small  central  develojiing  cyst  or  it  may  be  nonnal 
in  appearance.  If  the  case  can  be  followed  carefully,  it  may  Ix' 
])ossible  to  detect  these  changes  in  the  ovarn's.  It  is  fairly  sale'  to 
diagnose  salpingitis  in  the  absence  of  jialjiable  lesions  in  the  tubes 
if  there  is  a history  of  placental  retention,  metritis,  or  c('rvicitis, 
followed  by  cessation  or  iiregularity  of  oestrum  with  long  intc'r- 
ovulation  periods.  Failure  of  the  corpus  liitenin  to  undergo  the 
normal  iihysiological  atrojihy  after  the  ('leventh  or  twcllth  day  of 
the  interomilation  period  must  be  looked  ii]»on  with  susiiicion  in  the 
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absence  of  palpable  pathological  lesions  in  tlie  genital  tract  or  ovaries 
of  sterile  cows.  Abeyance  or  irregularity  of  oestrum  with  long  inter- 
ovulation periods  is  also  observed  in  cases  of  functional  sterility  due 
to  obesity  produced  by  unsuitable  diet  and  insufficient  exercise,  but 
careful  investigation  of  the  ration  fed  and  the  environment  under 
which  cattle  are  kept  will  help  to  exclude  functional  sterility.  The 
history  of  the  animals  in  these  cases  is  of  the  utmost  importance. 


SYMPTOMS. 


In  the  early  stages  of  the  disease  palpation  does  not  as  a rule 
lead  to  definite  diagnosis  of  salpingitis,  since  the  tubes  are  not  much 
enlarged.  Usually  tlie  first  symptom  which  can  he  diagnosed  at  a 
clinical  examination  is  the  i)resence  of  adhesions  in  the  funnel-shaped 
extremity  or  adhesions  between  the  free  border  of  the  fimbriated 
extremity  and  the  ovary.  In  very  acute  inflaniniation  the  three 
coats  of  the  tube  may  be  involved,  infection  extending  from  the 
mucosa  to  the  serous  coat.  Then  one  may  find  adhesions  between 
the  border  of  the  mesosali)inx  and  the  neiglibouring  organs. 
(Fig.  15,  A. 2.)  As  the  disease  becomes  chronic,  palpation  reveals 
enlargement  of  the  tube.  At  first  the  eulargement  is  local  and 
is  most  frequently  confined  to  the  ovaiian  extremity.  Fnlargement 
may,  however,  occur  at  any  ])oint  in  the  tube.  The  enlargements 
may  he  so  arranged  that  the  tube  feels  like  a row  of  beads. 
(Fig.  2(),  A. 2.)  There  may  be  only  one  or  there  may  be  several 
dilations  along  the  course  of  the  tube.  In  other  cases  the  tul)e  is 
dilfusely  enlarged  from  the  uterine  cornu  to  the  fimbriated  extremity. 
(Fig.  5,  12,  A. 2.)  The  tube  becomes  elongated  and  tortiious. 
Towards  the  ampulla  it  not  infrequently  forms  several  coils  in  the 
mesosalpinx,  which  appear  as  a fairly  large  cyst  with  an  irregular 
surface.  On  pal])ation  per  rectum  the  dilated  tube,  whether  the 
dilation  be  local  or  diffuse,  is  firm  to  the  feel,  hut  compressible  on 
I/ressure ; fluctuation  cannot  be  detected.  The  dilations  vary  in  size 
from  a single  cyvstic  enlargement,  a few  mm.  in  diameter,  to  a dift'use 
enlargement  along  the  whole  length  up  to  1 to  Ti  cm.  in  diameter. 
In  advanced  cases  of  salpingitis  the  pavilion  is  always  involved. 
The  first  pali)ahle  symj)tom  of  invasion  of  the  i)avilion  is  the  presence 
of  adhesions  in  the  funnel  or  around  the  attachment  of  fhe  free 
extremity  with  the  ovary  (Williams).  As  the  disease  advances,  the 
adhesions  become  more  extensive  until  tlie  pavilion  becomes  entirely 
closed,  either  by  adhesions  within  the  funnel  itself  or  by  adhesion 
of  the  free  border  to  the  ovary.  In  the  latter  case,  the  ovary  is 
fre([uently  encapsuled  by  the  pavilion  of  the  tube  and  the  ovarian 
pocket  so  that  it  becomes  difficult  to  jialpate.  (Fig.  51,  5fi,  A. 2.) 
The  ovary  can  as  a rule  be  easily  felt,  but  definite  diagnosis  as  to 
its  condition  is  difficult  owing  to  the  encapsulation  within  the  ovarian 
pocket  and  fibrous  adhesions  to  neighbouring  organs.  Sometimes 
the  ovary  is  not  encapsuled,  the  free  border  of  the  pavilion  is  just 
attached  to  it.  When  the  pavilion  forms  a closed  sac,  it  always 
becomes  filled  with  exudate,  which  on  accumulation  forms  a cyst. 
(Fig.  2G,  29,  A. 2.)  The  cystic  enlargement  may  vary  in  size  from 
2 to  10  cm.  in  diameter.  The  cyst  of  pavilionitis  is  characteristic 
and  not  easily  confused  with  a cystic  ovary.  It  is  a soft  cyst,  the 
contents  not  entirely  filling  up  the  capsule,  which  is  thin-walled 
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and  The  swellin<>'  is  (iuite  indei)endent  of  the  ovary,  not 

a part  of  it. 

( )n  ])ost-mortem  examination  the  enlarged  tii])e  of  hydrosalpinx 
is,  as  a rule,  thin-walled  and  whitish  in  colour.  ( )n  opening-,  it 
contains  an  o])a([ue,  greyish  fluid  with  some  small  flocculi,  or  the 
li(|uid  contents  may  be  ({uite  clear.  On  close  examination  of  its 
cross-section,  it  is  possible  in  some  cases  to  observe  the  enlarged 
and  elongated  mucous  folds  occluding  the  tube  and  forming  septa 
between  the  cystic  dilations.  The  contents  of  the  cystic  pavilion 
are  also  greyish  opaque  licjuid  with  some  flocculi,  or  the  liciuid 
may  be  clear.  In  one  case  the  contents  of  the  pavilion  were 
markedly  bloodstained  and  contained  blown  ])igment,  ajipaiently 
the  result  of  haemorrhages  from  the  wall  of  a (iraafian  follicle  whicli 
had  opened  into  the  pavilion  (haematosalpinx).  (Fig.  .‘54,  A. 2.) 
There  was  no  trace  of  tubal  jiregnancy. 

In  acute  cases  of  saliiingitis,  where  occlusion  of  the  lumen  of 
the  tube  occurs  early  as  a result  of  swelling  of  the  mucous  folds, 
accumulations  of  jms  occur.  Local  abscesses  in  the  tube  have  not 
been  observed.  It  b^is  always  been  uniformly  distended  with  jius. 
Sometimes  the  swelling  is  slight  and  the  walls  appear  thickened.  In 
other  cases,  however,  where  the  wall  is  much  distended,  it  is  thin- 
walled  and  may  even  show  fluctuation.  In  pyosalpinx  the  i)avilion 
may  also  be  involved.  Pus  accumulated  in  the  closed  extremity  forms 
a soft  abscess  which  is  encapsuled  in  the  thin-walled  but  tough  mem- 
brane of  the  fimbriated  extremity.  Tlieie  would  not  appear  to  be 
much  tendency  for  the  abscess  to  ruptui-e.  It  is  extremely  difficult 
tf>  make  an  intra-vitam  diagnosis  between  bydrosal})inx  and  i)yosal- 
pinx  at  a clinical  examination.  Adhesions  between  the  border  of  tbe 
mesosal])inx  and  the  neighbouring  structures  would  appear  to  be 
more  commonly  met  with  in  pyo-salpinx  than  in  hydrosaljdnx.  In 
the  latter  condition,  however,  tense  adhesions  are  sometimes  met 
'ifith.  (Fig.  .‘5(),  A. 2.)  A case  in  which  a mixed  pyosali)inx  and 
fiydrosalpinx  coexisted  has  been  seen.  Tbe  condition  was  bilateral. 
The  pavilion  and  about  a third  of  the  ovarian  extremity  of  the  tubes 
contained  ])us,  while  the  cornual  extremity  was  distemled  with  an 
opacpie  watery  fluid.  (Fig.  .‘57,  A. 2.)  The  condition  described  oy 
Williams,  resulting  in  necrosis  of  the  ovary,  has  not  been  seen. 
Diseases  of  the  failoi)ian  tubes  are  in  tlie  great  majority  of  cases 
bilateral.  In  one  case  only  bus  unilateral  hydrosalpinx  been 
observed.  It  ])roduced  an  incurable  sterility  in  a valuable  ten-yea)' 
old  Friesland  cow. 

Salpingitis  is  almost  always  associated  will)  p:)t hological  con- 
ditions in  tbe  ovary.  Tlie  most  common  lesion  is  that  of  letained 
and  cystic  coi-i)Us  luteum  (Williaans).  Peteiition  of  tlie  corpus  luteum 
causes  oestral  abeyance,  or  iri'egular  oestruni  with  long  intei'ovula- 
tion  periods.  The  cyst  as  it  grows  laigei-  causes  ati'ophy  of  the 
lutein  capsule  until  the  lutein  tissue  juesent  no  loiigm-  inhibits 
oestrum,  which  then  lesults  from  the  I'ipening  of  the  (iraafian  follieb‘ 
in  the  ojijiosite  ovai-y,  or  sometimes  in  the  same  ovaiy.  4'he  result- 
ing coi'ims  luteum  also  undeigoes  cystic  degemuat  ion , so  that  c\  stic 
coipora  lutea  may  be  fotind  in  both  ovaiies.  It  is  not  unusual  to 
find  one  ovary  small,  inactive,  and  induiated,  showing  no  evidenci' 
of  developing  Graafian  follicles,  (h'ig.  22,  47,  A. 2.)  4 hat  such 


887 


STERILITY  OF  COWS. 


an  ovary  lias  functioned  normally  is  evident  from  tlie  presence  of 
corpora  albicantia  and  immature  Graafian  follicles  on  microscopic 
examination.  It  is  not  easy  to  say  when  cystic  degeneration  of  the 
retained  corpus  luteum  begins  and  how  long  it  takes  for  degeneration 
of  the  gland  to  be  so  complete  as  not  to  inhibit  oestrum.  Xo  doubt 
both  periods  are  very  irregular.  Corpora  lutea  have  been  found 
macroscopically,  showing  marked  or  commencing  cystic  development 
at  the  end  of  the  third  week  after  oestrum,  and  cows  have  heen  under 
observation  which  have  shown  interovulation  periods  varying  from 
two  to  eight  months.  It  is  not  claimed  that  the  cessation  of  normal 
oestrum  may  not  be  due  to  other  causes,  but  since  the  cows  suffered 
from  sal])ingitis  with  retained  corpora  lutea,  it  is  not  unlikely  that 
the  retained  and  cystic  corpus  luteum  was  culjiable.  Another 
frequent  ovarian  lesion  which  is  found  associated  with  saljiingitis 
is  the  cy.st  which  is  apparently  developed  from  the  unruptured 
Graafian  follicle  and  which  has  been  associated  with  nymphomania 
(Fig.  12,  A. 2.) 

There  is  not  much  doubt  that  the  ovarian  pathology  is  dependent 
on  infection  of  the  ovary  from  the  diseased  fimbriated  extremity  of 
the  tube  at  the  time  of  ovulation.  This  hy])othesis  is  suppoited  by 
microscopic  evidence  in  the  absence  of  macroscopic  changes  in  the 
tube. 

Tubercular  salpingitis  is  also  a common  occurrence  in  bovines. 
It  is  likely  that  the  infection  in  this  case  most  frequently  descends 
down  the  tube  from  the  peritoneum.  Infection  from  the  uterus, 
through  the  blood  or  lymph  stream  or  from  the  i)eritoneal  surface  of 
the  tube,  would  ai)i)ear  to  be  of  rare  occurrence  (Frei).  Gilman 
maintains  that  the  source  of  infection  is  as  a rule  haematogenic, 
though  he  accepts  the  possibility  of  spread  trom  the  vagina,  ovaries, 
uterus,  and  ])eritoneuni.  It  appears  that  the  fimhriated  extremity 
of  the  tube  is  in  the  majority  of  cases  the  site  of  tubercular  lesions 
prior  to  the  invasion  of  the  lumen  (Fischer,  Hansen,  .Tohne,  Itieck, 
Ilher,  Meyfarth,  and  Frei).  Williams  states  that  even  in  cases  of 
severe  uterine  tuberculosis  the  oviducts  are  sometimes  free. 

On  palpation  the  tube  is  irregularly  enlarged,  firm,  and  nodular. 
In  cases  of  long  duration  the  whole  length  of  the  tube  is  involved 
in  the  dilatation,  or  it  may  be  confined  to  the  abdominal  extremity. 
The  cases  observed  were  all  apparently  of  long  standing,  so  that  the 
whole  tube  and  the  uterus  were  invaded  with  tubercular  lesions, 
huore  was  a local  tubercular  peritonitis  on  the  uterus  and  uterine 
horns,  mesosalpinx,  and  meso-ovarium.  The  surface  of  the  ovary  also 
showed  tubercular  lesions.  The  fimbriated  extremity  of  the  tube 
showed  adhesions  to  the  ovary,  l)ut  it  was  not  cystic.  On  section,  the 
lumen  of  the  tube  is  occluded  with  yellowish  brittle  caseous  contents. 
When  the  contents  aie  scra])ed  olf,  the  lining  appears  yellowish  and 
granular  with  numerous  reddi.sh  spots.  The  tubercular  invasion  of 
the  tube  was  in  the  cases  observed  bilateral. 


HISTOLOGICAL  EXAMIXATIOX. 

In  the  case  of  catarrhal  salpingitis,  the  mucosa  is  the  seat  of 
initial  changes.  It  becomes  swollen  as  a result  of  accumulation  of 
serous  infiltrate  and  round-cell  infiltration.  There  is  a dilatation  of 
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the  capillary  vessels.  The  mucous  folds  become  swollen,  sometimes 
tillin'*’  up  the  lumen  of  the  tube.  An  exudate  is  thrown  out  into 
the  lumen,  which  contains  desquamated  epithelial  cells.  There  is  a 
loss  of  cilia  and  fairly  well-marked  epithelial  desquamation,  •so  that 
the  mucous  folds  may  he  partly  strii)ped  of  their  epithelial  covering. 
Williams  states  that  the  ei)ithelial  desquamation  begins  on  the  apices 
of  the  mucous  folds  aJid  gradually  descends  into  the  intervillus  spaces. 
The  folds,  when  strij)])ed  of  ei)itlielium,  coalesce  by  the  development 
of  fibroblastic  tissue,  so  that  the  lumen  of  the  tube  presents  a cyst- 
like  ap])earance,  the  vesicles  being  lined  by  epithelium.  The  coale- 
scence of  the  folds  or  the  swelling  of  the  mucosa  in  the  early  stages 
causes  occlusion  of  the  lumen  so  that  the  exudate  accumulates  within 
the  tube.  In  very  acute  cases  the  muscular  coat  may  also  show  round- 
cell infiltiation  and  a slight  serous  exudate.  Hyaline  degeneration 
with  calcification  of  the  tunica  media  of  the  vessels  has  been  seen  in 
the  a])ex  of  the  uterine  horn,  hut  calcification  has  not  been  seen  in 
the  tube.  (Fig.  2(i,  27,  A. 3.) 

When  occlusion  of  the  uterine  extremity  of  the  tube  is  complete, 
the  exudate  accumulates  within  the  lumen  and  is  passed  out  into  the 
fimbriated  extremity,  which  also  becomes  involved  in  an  inflammatory 
process  (Williams).  The  result  is  the  production  of  fibrous  adhesions 
across  the  fimbriated  exti  emity  and  between  the  free  border  of  the  tube 
and  the  ovary  or  neighbouring  structures.  Thus  the  tube  also  becomes 
occluded  at  its  up])er  extremity. 

As  the  inflammation  subsides  and  the  tube  has  been  fortunate 
enough  to  avoid  occlusion,  it  is  possible  that  comifiete  regeneration 
of  the  desquamated  epithelium  occurs  and  it  returns  to  normal. 
There  is  little  doul)t  that  this  does  occur  in  many  cases  where  a slight 
catarrhal  salpingitis  only  was  present.  It  is  difficult  to  imagine  iv 
metritis  with  atony  of  the  uterine  wall  in  which  the  uterine  extremity 
of  the  tube  is  not  also  involved.  Still,  with  rational  treatment,  most 
of  these  cases  recover  and  again  become  regular  breeders. 

Wh  en  the  tube  is  closed  at  its  ])ioximal  and  distal  extremity, 
the  contents  accumulate,  lesulting  in  a hydrosalj)inx  or  a ])yosalpinx. 
On  microscopic  examination,  the  i)athf)logical  changes  which  take 
place  in  the  tube  from  the  acute  catarrhal  infiamniation  to  the  well- 
established  hydrosalpinx  can  be  traced.  The  histological  changes 
duriiig’  the  acute  or  initial  wtages  have  been  described  uj)  to  the 
establishment  of  occlusion.  In  the  early  stages  of  hydrosalpinx,  when 
the  acute  inflammatory  ])henomena  have  subsided,  a cross-s(‘ction  of 
the  tube  shows  the  ])resence  of  closed  vesicles  due  to  coalescence  of 
The  mucous  folds.  (Fig.  38,  39,  A. 3.)  In  ])laces  the  normal  psendo- 
stiatified  e])ithelium  can  be  recognized,  mostly  devoid  of  cilia.  In 
other  j)laces  the  vesicles  are  lined  by  flattened  e])ithelium,  a])parently 
the  lesult  of  ])ressure.  All  these  cysts  with  flattened  ei)ithelinni  con- 
tain tluid.  Othei’  vesicles  are  seen,  the  walls  of  whicli  aT'e  ])ushed 
together  so  that  they  become  adheient,  foi’iniiig  secondary  vesicles. 
The  e])ithelium  can  he  seen  undergoing  desquamation  and  ati’0|)liy 
as  the  result  of  i)ressuie,  so  that  the  memlnaiia  ))roprin  of  neighbour- 
ing folds  coalesce.  In  places  there  is  active  multij)l ical ion  of  tissue 
as  shown  by  the  ])res(*nce  of  foci  of  round-cell  infilt  rnt  ion . Fihi’o- 
blastic  tissue  and  newly-formed  connect i\’e  ti.ssue  art*  also  evidt'id. 
(Fig.  38,  39,  A. 3.)  9’he  membrana  ])ropria  is  in  cases  markt'diy 
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thickened  with  these  newly-formed  tissue  elements.  In  well-estab- 
lished hydrosalpinx  it  appears  tliat  coalescence  of  neighhonring 
mucous  folds  and  the  formation  of  secondary  cyst-like  vesicles  are 
the  result  of  the  change  in  the  tunica  propria  pressing  upon  the 
e})ithelium,  causing  atrophy,  thereliy  allowing  the  newly-formed 
(issue  jn  the  folds  to  coalesce.  In  some  sections  scattered  through  the 
e[)ithelium  there  are  occasional  eosinophyles  with  polymorphic  nuclei. 
Another  large  cell  with  small  acidophile  granules  and  a round  or 
slightly  oval  nucleus  was  sometimes  seen. 

As  the  lesions  become  older  and  the  intratuhal  pressure  increases 
from  accumulation  of  fluid,  the  vesicles  become  larger  and  the 
epithelial  lining  throughout  is  flattened  or  cubical.  Here  and 
there  the  e])ithelial  cells  are  vacuolated  and  their  surface  covered 
with  exudate.  (Fig.  4fl,  A.  fl.)  It  is  ditticult  to  say  whether  the 
vacuole  formation  in  the  epithelial  cells  is  associated  with  secretion 
o)'  whether  it  is  (hie  to  regressive  change.  The  mucosa  shows  well- 
marked  oedema,  apjiarently  due  to  diffusion  of  the  vesicular  contents. 
(Fig.  41,  A.  4.)  The  muscular  layers  as  a rule  in  those  cases  of 
marked  tubal  distension  show  a verv  marked  atrophv.  (Fig.  44,  45, 
A.  3.) 

In  the  case  of  pyosalpinx,  the  wall  is  as  a rule  thickened,  while 
the  peritoneal  covering  is  the  seat  of  fibrous  adhesions.  The  mucosa 
is  infiltrated  with  round  cells  and  nentiophiles.  The  ejiithelial 
layer  has  disapjieared.  The  lumen  is  filled  with  pus.  Flere  and 
there  one  occasionally  sees  cyst-like  formation  from  coalescence  of 
(lie  folds,  hut  in  old-standing  cases  these  disappear. 

In  tubercular  salpingitis,  as  already  stated,  the  invasion  of  the 
tube  would  appear  to  begin  most  frecjuently  from  the  ovarian 
extremity,  the  fimbriated  extremity  being  the  first  part  to  show 
tubercular  lesions.  The  tubercle  bacilli  enter  through  the  epithelium 
covering  the  mucous  folds.  The  propria  becomes  the  seat  of  typical 
tubercles,  showing  lound  cells  and  epithelioid  cells,  with  giant  cell 
formation,  which  gradually  extend.  Fischer  and  Rich  ter  describe 
round-cell  infiltration  of  the  mucosa  and  epithelial  desquamation 
which  has  been  referred  to  by  Frei  as  probably  an  earlier  stage. 
Gilman  also  describes  profuse  leucocytic  infiltration  and  some 
epithelioid  cells. 

The  folds  become  swollen  and  the  epithelium  rapidly  disappears. 
The  apices  of  the  folds  apjiear  to  be  first  involved,  as  they  do  in  the 
case  of  catarrhal  inflaniniation,  so  that  one  can  recognize  the  advance 
of  tidiercular  lesions  towards  the  ])eriphery.  Ulcers  are  also 
recognized.  The  lumen  of  the  tube  is  filled  with  exudate  containing 
granular  debris.  With  the  advance  of  tubercle  formation  and  swell- 
ing of  the  mucous  folds  the  lumen  of  the  tube  becomes  entirely 
occluded  as  a result  of  coalescence  of  the  swollen  folds  and  the  tube 
becomes  very  much  increased  in  size.  Towards  the  muscular  wall  in 
the  deeper  portion  of  the  mucosa,  cyst-like  cavities  lined  with 
epithelium  can  still  be  recognized,  but  these,  too,  gradually  disap])eai' 
from  pressuie  of  the  growing  fubei’cles.  When  the  tube  is  very  nnudi 
enlarged,  there  is  well-marked  afrojdiy  of  the  tunica  miisculari’s. 

One  recognizes,  in  old  cases,  caseous  degeneration  and  calcified 
areas  in  cross-section. 
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The  tunica  luusculuris  may  also  show  the  presence  of  tubercles 
so  that  it  may  he  almost  entirely  destroyed.  The  tunica  serosa  in 
old-standing  cases  shows  an  increase  in  formation  of  connective 
tissue.  There  is  perisalpingitis  present. 

PROGXOSIS 

The  prognosis  of  hilateral  salpingitis  which  can  he  recognized 
hy  rectal  palpation  appears  to  he  hopeless.  The  pathological  lesions 
which  such  tubes  reveal  at  a ])ost-mortem  and  histological  examina- 
tion are  incurable.  It  is  possible  that  many  cases  of  slight  catarrhal 
inflammation,  which  are  concuirent  with  or  a sequel  to  metritis, 
recover  spontaneously.  The  possibility  of  freciuent  tubal  infections 
associated  with  metritis  cannot  be  questioned.  Especially  is  this 
the  case  in  a jiaretic  uterus  during  the  jnierperal  period.  Still,  when 
suitably  treated,  many  of  these  cases  recover  and  again  become 
regular  breeders. 

TREATMEXT. 

With  our  present  knowledge,  preventive  measures  only  are  likely 
to  be  of  any  use  in  tlie  treatment  of  the  condition.  Therapeutic 
measures  adojited  have  not  been  satisfactory.  It  is  known  that 
salpingitis  is  secondary  to  affections  of  the  ceivix  and  the  uterus, 
such  as  are  associated  with  metritis,  contagious  abortion,  placental 
retention,  parturition  injuries,  and  irrational  measures  emjiloyed  to 
overcome  infectious  vaginitis. 

Williams  points  out  the  prevalence  of  tubal  diseases  in  heifers, 
and  suggests  that  it  is  iirobably  referable  to  unsuitable  hygiene 
during  calfhood,  the  infection  remaining  dormant  until  sexual 
maturity  has  been  reached. 

Williams  further  jioints  out  that  an  infection  which  may  pro- 
duce salpingitis  may  lie  carried  by  the  bull  and  introduced  during 
coitus;  that  such  an  infection  may  not  prevent  conception,  hut  may 
cause  salpingitis  during  pregnancy. 

It  therefore  becomes  evident  that  breeding  cattle  and  their  off- 
spring should  be  kejit  under  ideal  hygienic  conditions  if  a high- 
lertility  record  is  to  be  maintained.  Further,  cows  should  he  watched 
carefully  for  anything  pathological  during  the  jiuerperal  ]ieriod. 
8uch  iiathological  lesions  'should  receivi*  immediate  attention.  Sex 
hygiene  should  be  advocated.  (kiws  showing  any  susjiicion  of 
genital  infection  should  not  be  allowed  to  coiuilate  until  the  nature 
of  the  lesion  has  been  diagnosed.  How  often  does  one  tind  a cow  with 
a muco-])urulent  or  ]iurulent  dischaige  from  the  womb  being  servc'd 
by  the  stud  bull,  who  thereby  runs  the  risk  of  sjn'eading  the  infm  lion. 
It  is  notorious  that  in  this  country  the  ])ievalence  of  sterility  in  cows 
is  jiroportional  to  the  degi'ee  of  hygiene  maintained  in  the  byre  and 
calf-sheds  and  to  the  efficiency  of  the  methods  adojited  in  overcoming- 
diseases  of  the  genital  tract. 

Treatment  of  tubal  disease  must  b(‘  expi'clanl.  If  it  does  exist 
concurrently  with  cervii-itis  ami  nu'tritis,  thest'  conditions  must  be 
treated  by  modern  methods.  'I'he  dangei-  of  ii  rigat  i ug  a paretic, 
uterus  has  long  bemi  |•(‘cog•nized.  .Modiu-n  uu'lhods  hav(>  shown  that 
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treatment  ■with  pessaries  of  iodoform  and  Insmnth  snbnitrate,  or 
iodoform  and  lioric  acid  (Williams),  charcoal  sticks  (Hoffman), 
carho-medicinalis  (Klein),  and  protar^ol  sticks  are  more  comi)atihle 
■with  recovery  and  subsequent  fertility  than  uterine  irrigation. 
Chronic  uterine  le.sions  can  be  treated  with  saline  injections  or  saline 
and  Lug’ol’s  iodine  in  solution,  rivanol  solution,  etc.  Should  a 

small  quantity  remain  in  the  uterus,  it  is  not  likely  to  pass  into  the 
tube,  e.s])ecially  when  the  wall  of  the  uterus  has  more  or  less  regained 
tone.  If  diseases  of  the  tubes  should  be  suspected,  it  would  be  unwise 
to  ex])iess  corpora  Intea  just  because  the  interovulation  period  was 
abnormally  extended.  Thereby  ovarian  infection  is  rendered  more 
likely.  AVhen  uterine  infections  subside  and  the  normal  physiological 
relation  of  animals  has  been  restored,  the  coi'inis  lutenni,  unless 
already  cystic,  will  i)robably  undergo  normal  atrophy.  In  the 
absence  of  pal])able  pathological  lesions  in  the  tubes,  expression  of 
a retained  or  cystic  corpus  lutenm  can  be  tried.  It  has  been  pointed 
out  that  salpingitis  is  usually  bilateral,  but  Williams  has  seen 
unilateral  infections  which  were  capable  of  diagnosis  by  rectal 
pal])ation,  and  recommends  treatment  by  unilateral  ovario- 
salpingectomy. 

Tlie  literature  on  the  treatment  of  salpingitis  in  human  medicine 
indicates  that  there  is  a vast  field  for  research  in  u!is})ecific-specific 
therapy  as  indicated  by  Opjiermann.  Among  the  non-specific  prepara- 
tions used  in  human  medicine  are  the  following:  milk,  aolan, 
cascosan,  novoprotin,  omnadin,  yatren-casein,  yatren-vaccine,  which 
are  administered  intracutaneonsly,  intramuscularly,  or  intravenously. 
In  veterinary  practice  this  method  of  therapy,  although  tried  in  a 
limited  number  of  cases  by  Uppermann  and  his  students,  requires 
further  investigation  before  its  use  can  be  recommended  as  of 
universal  value  in  the  treatment  of  salpingitis. 

AVithin  recent  years  Stoss  and  Alai  showed  that  it  is  j)0ssible 
to  force  air  from  the  uterus  through  the  tubes.  A manometer  showed 
that  the  necessary  pressure  was  KiO  mm.  of  mercury.  The  pressure 
gradually  sank  in  the  case  of  normal  tubes,  but  it  remained  constant 
when  the  fallopian  tubes  were  occluded  in  salpingitis. 

Stoss  states  that  it  appears  ]iossible  in  cases  of  salpingitis 
catarrhalis  to  open  the  tube  to  admit  the  ]iassage  of  spermatozoa 
in  the  lower  animals,  as  has  already  been  demonstrated  in  human 
gynaecology. 


DISEASES  OF  THE  OVARY. 

TXnDEXf'E  AND  (lEXEKAL  rAXTSATIOX. 

Pathoi.ogtcai.  Ch.vxgfs  in  the  ovary  are  commonly  concurrent  with 
pathological  changes  in  the  tubes  and  the  uterus.  It  would  appear 
that  diseased  conditions  of  the  ovary  are  rarely  primary,  since  they 
are  usually  found  associated  with  or  as  a sequel  to  inflammatory 
conditions  in  the  peritoneum,  uterus,  or  tid)es.  If  a history  of  the 
case  is  available,  the  sequence  of  events  indicates  that  the  ovarian 
changes  have  occnred  subsequent  to  disease  of  the  iiterus  and  tubes. 
It  is  highly  probable  that  ovarian  pathology  is  a result  of  infection 
which  invades  the  ovary  as  a result  of  extension  through  the 
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(Hllopiau  tube,  the  portal  of  entrance  being-  the  ruptured  ovisac 
(Williams,  All)reclitsen).  There  is  little  doubt,  however,  that  under 
certain  circumstances  organisms  which  invade  the  tube  and  its 
I)avilion  may  enter  through  tlie  unbroken  surface  of  the  ovary. 
Cystic  degeneration  of  the  Graafian  follicle  is  sometimes  encountered 
in  a cow,  which  had  suffered  from  puerperal  affection  followed  l)y 
metritis  chronica  catari'lialis,  a niontli  or  two  after  parturition  in  the 
absence  of  an  intei'vening’  oestral  period.  It  is  possible,  however,  as 
Nielsen  points  oiit,  that  ovulation  may  have  taken  place  in  these 
animals  in  the  absence  of  oestral  symptoms. 

The  probalde  secondary  nature  of  cystic  degeneration  is  also 
pointed  out  by  Nielsen,  Albechtsen,  Itichter,  and  others.  Nielsen, 
however,  attributes  the  injury  to  the  ovary,  not  to  direct  infection  of 
the  ovary  itself,  but  rather  to  the  effect  of  metritic  toxins  on  the 
theca  capillaries. 

It  is  unlikely  that  ovarian  pathology  is  the  i)rimary  lesion  which 
has  developed  when  this  condition  is  concurrent  with  lesions  elsewhere 
ill  the  genitalia.  In  the  early  stages  of  acute  puerperal  metritis  the 
parenchyma  of  the  ovary  is  not  involved.  The  surface  will  probably 
show  lesions  when  a perimetritis  exists.  The  ovarian  parenchyma 
hecomes  involved  only  after  the  infection  has  had  time  to  sju'ead  through 
the  tube  to  its  fimbriated  extremity,  so  that  infection  is  brought  in 
contact  with  the  ovary.  Clinical  or  macroscopical  examination  may 
not  reveal  the  fact  that  the  tube  is  the  site  of  patlndogical  change, 
but  a histological  examination  leaves  no  doubt  that  the  tube  has  heen 
invaded. 

In  view  of  the  fact  that  uterine  ])athological  changes  can  be 
proved  to  precede  cystic  degeneration  of  the  ovary,  it  is  unlikely  that 
there  is  a hereditary  predisposition  in  certain  breeds  of  cattle  to  the 
condition.  Environmental  conditions,  except  when  associated  with 
bad  hygiene,  do  not  seem  to  he  a causative  factor. 

Pathological  changes  in  the  ovary  have  been  observed  clinically, 
macroscopically , or  histologically  in  (ib  jier  (;ent  of  the  cows 
slaughtered,  because  of  incurable  sterility,  during  tliese  investiga- 
tions. Microscopic  examination,  however,  denionsti-ated  the  tact  tliat 
histological  changes  may  l)e  ])iesent  in  many  cases  which  would  have 
otherwise  been  considered  normal.  Large  cysts  either  of  Graafian 
follicle  or  corjnis  luteum  origin  and  ])erioophoritis  can  readily  be 
recognized  at  a clinical  or  ])()st-mortem  examinalion,  but  clianges 
such  as  oedema,  small  cystic  degeneration,  and  abnoiinal  follicnlar 
atresia  can  be  demonstrated  only  niicrosco])ical ly.  In  Ihe  absimce 
of  histological  examination,  there  aie  many  ovaries  which  would 
have  been  considered  unchanged,  which  were  undoubledly 
pathological. 

It  is  considered  advisable  1o  give  some  details  of  llu'  measnr(>- 
ments  and  the  weights  of  the  ovaiies  of  normal  cattle  (‘xamined  aftm- 
slaughter  at  the  abattoir,  since  there  is  no  I'ccord  in  tlu'  literaturt' 
of  such  data  having  been  tak(>n  in  this  counliy.  It  is  considertMl 
sutticient,  however,  to  record  (he  fact  (hat  much  variation  exists  in 
the  size  and  weight  of  the  ovaries  in  nonnal  catth'  as  pointed  out 
by  Hess,  Zschokke,  Kllenbeiger  and  Hanm,  Pitch,  Sisson,  Mai(|uart, 
Hammond,  and  others,  d’he  huigth  id'  (In'  ovaries  of  noiinal  catth* 
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examined  after  slau«‘liter  varied  from — left,  2.7  cm.  to  4.8cm. ; riglit, 
2.7  cm.  to  5.4  cm. ; breadth — left,  1 cm.  to  2.7  cm.  ; right,  1.8  cm.  to 
2.0  cm.;  depth, — left,  1.8  cm.  to  8.8  cm.;  right,  1.5  cm.  to  8.2  cm. 
Weight  varied  from:  left,  8.0  gm.  to  10.4  gm.  ; right,  8 gm.  to 
10.2  gm. 

The  ovarv  is  in  the  majoi'ity  of  cases  oval,  bnt  it  is  also  liable 
to  mnch  variation.  The  presence  ot  a corpus  luteiim  may  change  the 
shape  considerably  (Manpiart).  It  may  be  hour-glass  shaped, 
roundly  oval,  or  triangular.  Kichter  djaws  attention  to  the  fact  that 
variations  in  the  size  and  shape  of  the  ovary  must  be  considered 
when  making  a clinical  examination,  llichter  also  points  out  that 
the  consistency  ot  the  ovary  in  the  same  cow  may  be  ditterent,  when 
examined  at  different  intervals  during  the  oestrous  cycle,  as  the 
result  of  periodic  ])hysiological  change.  Our  clinical  examinations 
support  the  .statemeiu  of  llicliter.  It  i.s  also  necessary  to  observe  the 
variation  which  may  occur  in  the  size  of  the  developed  (jraafian 
follicle.  It  is  easy  to  mistake  a large  (jraafian  follicle  tor  a cyst. 
It  is  usual  to  consider  that  a developed  follicle  may  reach  a size  of 
1.5  cm.  in  diameter  (Ihibeli),  1-1.2  cm.  (Zschokke),  1.8  cm.  (Krupski), 
l.G  cm.  (Schmid).  Richter  indicates  that  the  fully  developed  follicle 
may  sometimes  reach  a diameter  ot  1.7  cm.  Histological  examina- 
tion of  some  ot  these  large  cyst-like  structures  have  shown  them  to  be 
normal  follicles.  Nielsen  indicates  that  the  size  of  the  normal  follicle 
may  vary  considerably;  that  the  diameter  may  reach  2 to  8 cm.  and 
that  the  limits  l)etween  follicles  and  cysts  in  respect  of  size  is  entirely 
indistinct.  He  suggests  that  follicles  may  grow  to  a large  size  for 
five  to  six  weeks  after  parturition.  This  inclination  has  certainly 
not  been  noticed  here.  It  is  difficult  to  differentiate  between  a large 
cyst  and  a normal  follicle  at  a clinical  examination.  The  normal 
follicde,  howevei',  is  more  easily  ruptured  as  a rule.  The  ri]>e  follicle 
may  ru])ture  with  gentle  manipulation  of  the  ovary,  while  the  cyst 
as  a rule  requires  some  pressuie ; even  thin-walled  cysts  do  not  rupture 
with  the  ease  of  a (jraafian  follicle. 

Nielsen  says  that  the  symptoms  of  nymphomania  must  be  present 
befoi’e  a definite  diagnosis  of  cystic  degeneiation  can  be  made  in  the 
case  of  small  cysts,  but  rightly  ])oints  out  that  these  signs  may  be 
ex])iessed  withoiit  palpable  ovarian  (diange. 

The  coi])us  luteum  of  oestrum  reacdies  its  greatest  size  aboiit  the 
tenth  to  the  eleventh  day  ot  the  interovulation  ]>eriod  (Ktipfer,  Nielsen, 
Hammond,  Zietscdimann).  It  varies  from  0.8  cm.  to  2.5  cm.  in 
diametei-;  according  to  Ziets(4imann,  it  may  reacdi  8 cm.  in  diameter. 
Hammond  gives  an  average  size  as  1.0  cm.  It  can  be  felt  as  a 
prominence  on  the  surface  of  the  ovary,  usually  running  smoothly 
into  the  ovarian  surface,  sometimes,  however,  veiy  prominent  with 
a distinct  neck.  As  it  atrophies,  the  ])rominence  disa])])ears  and  the 
suiface  of  the  ovary  again  becomes  smooth  and  its  level  uninterrxipted. 
Coipora  lutea  (II)  are  not  as  a rule  ])alpable  at  a clinical  examina- 
tio7i.  One  sometimes  encounters  embedded  or  central  coi])ora  hitea 
which  ai'e  not  ])alpable.  These,  however,  can  be  considered  as 
])ei'sistent  cor])ora  lutea,  which  are  secondaiy  to  retention  of  exudate 
in  the  uterus  in  pyometia,  hydiometra,  oj-  in  metritis.  The  corpus 
luteum  of  piegnancy  is  also  frequently  embedded  and  level  with  the 
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surface  of  the  surrounding’  ovary  tissue  towards  the  mid-term  and 
the  later  stag'es  of  gestation. 

In  functionally  sterile  females  the  ovary  is  usually  in  an  in- 
active state.  Occasional  oestral  periods  are  observed.  The  inter- 
ovulation  period  is  unusually  long'.  During’  the  interovulation  period 
rectal  palpation  shows  that  the  ovary  is  small  and  firm.  The  Graafian 
follicles  are  in  a static  state.  Xo  trace  of  them  can  be  found  on  the 
siirface  of  the  ovary.  The  corpus  lufeum  may  he  ])alpahle  in  the 
other  ovary,  but  usually  it  is  not.  It  has  become  ])artially  atro])hied 
and  embedded. 

The  cause  of  functional  sterility  has  already  been  referred  to 
in  tliis  article,  and  since  it  is  intended  to  discuss  the  subject  fully 
later,  it  is  not  considered  necessary  to  go  into  detail  now.  It  is 
considered  suthcient  to  say  that  the  static  changes  encountered  in 
the  ovary  in  fiinctionally  sterile  cattle  in  the  light  of  our  ])resent 
knowledge  are  primary;  that  the  original  lesion  is  in  the  ovary  itself 
following  on  the  metabolic  change  in  these  animals. 

A systematic  histological  examination  of  the  ductless  glands 
other  than  the  ovary  in  functionally  sterile  cattle  has  not  demon- 
strated the  ])i’esence  of  any  constant  lesion  in  these  organs.  This 
work,  however,  is  at  the  moment  incomjdete  and  no  definite  state- 
ment based  on  a sufficient  numl)er  of  examinations  can  be  made  at 
])resent. 

These  static  changes,  resulting  in  reduced  activity  of  the  gland, 
are  caused  by  ol)esity,  inactivity  (Xielsen,  AYilliams,  Marshall  and 
Peel,  Gibbons,  and  others),  senility  and  condition  (Richter, 

Marshall,  and  Hammond).  These  conditions  are  ])roduced  by  iri’a- 
tional  feeding,  or  lack  of  feeding,  or  feeding  a ration  deficient  in 
protein,  mineral  salts,  and  green  food,  coupled  with  insutlicient 
exercise;  in  other  Avoids,  a ration  and  environment  inconij)atible 
with  high  fertility.  Drain  on  the  system  in  heavy  milkers  ahso 
produces  subfuuction  of  the  })hysiological  actiA’ity  of  tlie  ovaiy 
(Xielsen,  Hammond,  Holder,  and  others). 

In  the  absence  of  normal  ])hysiological  activity,  tlie  ovary  under- 
goes a pai'tial  atrophy,  Avhich  may  l)e  considered  an  atrophy  of  disuse. 
The  changes  in  the  ovary  associated  A\ith  functional  sterility  ait> 
commonly  encountered  in  South  Afiica,  ])robably  more  so  that  in 
Europe.  One  is  astonished  at  the  number  of  sterile  heifers  and  cows 
in  well-bred  herds  of  l)eef  cattle  in  this  conntiy.  Herds  have  been 
examined  Avhere  20  |)er  cent,  of  the  heifers  have  been  sterih*.  In 
one  Shorthorn  hei'd  (iO  |)ei'  c(Uit.  of  the  whole  herd  was  steiih'.  In 

these  herds  othei'  causes  of  steiility  \Aere  ex(duded.  An  explanation 
may  ])ossibly  be  found  in  the  fact  that  there  are  r(dativ(dy  tew  pui'('- 
bi'ed  hei'ds  in  this  counti’y.  'I'hose  that  ai'<>  maintained  an'  >isuall.\ 
in  A’ery  high  condition.  Tlu'y  are  r(‘gulaily  “ shown  ” from  call- 
hood.  The  best  lu'ifers  aie  constantly  maintained  in  “ show  " con- 
dition. So  as  to  allow  of  maximum  (h'A’elopment , lhe,\  are  not  pnt 
to  the  bull  until  they  are  past  t\A’o  yeais.  Climatic  condition--  max 
also  ])lay  a jiart.  It  appeals  likely  that  acclimatization  of  European 
cattle  to  South  Afiican  conditions  may  tak(>  seveial  geiu'i'at  ions. 
The  great  A'ariation  in  seasonal  t(>mpeiat ures  and  the  lack  of  green 
food  and  roots  in  the  wintei-  months  may  not  be  a negligibh'  factor. 
Periodic  di-oughts  experienced  thioughout  tlu‘  count  r_\  reduce  the 
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condition  of  cattle  and  at  the  same  time  limit  the  amount  of  g-reen 
food  which  can  he  fed.  (Jne  is  accustomed  to  associate  these  dry 
periods  with  auai)hrodisia  in  a fairly  large  ijercentage  of  cattle 
which  are  in  low  condition. 

RELATIOX  UF  THE  CHANGES  IN  THE  OVARY  TU  THE 
OESTRUUS  CYCLE  ANH  OESTRUS. 

Normal  bovine  females  in  South  Africa  show  oestrum  regularly 
throughout  the  year  at  intervals  varying  from  19  to  22  days.  The 
period  is  somewhat  longer  in  winter  than  during  the  spring,  summer, 
and  autumn.  The  duration  of  oestral  symptoms  varies  from  17  to 
24  hours.  Under  South  African  conditions  ijeriodicity  of  the  i)hysio- 
logical  changes  during  the  oestrous  cycle  are  similar  to  those  in 
Europe  (Hammond,  Ktipfer).  Silent  heat,  described  by  Ku2)ter, 
Strodthof,  Nielsen,  and  others,  would  appear  to  be  not  uncommon  in 
sterile  cattle.  It  has  been  encountered  in  several  cases  of  over  50 
cows  kej)t  under  observation  foi'  periods  varying  up  to  two  years. 
Nielsen  states  that  these  heatless  ovulations  are  exceedingly  common 
in  cows,  and  that  they  occur  cpiite  frecpiently  during  the  first  two  or 
three  months  after  calving. 

The  majority  of  sterile  cows  shows  change  in  the  periodicity 
of  the  oestrous  cycle.  This  does  not  api)ly  solely  to  those  sterile 
females  in  which  pathological  change  in  the  ovary  can  be  demon- 
strated at  a clinical  or  post-mortem  examination.  Females  suffer- 
ing from  sterility  due  to  pathological  changes  in  the  uterus  and 
fallo])ian  tubes, in  the  absence  of  macroscopic  change  in  the  ovary, 
also  show  irregularity  in  the  oestrous  cycle  (if  ke])t  under  observation 
for  a long  period  of  time).  Many  of  those  cases,  however,  show 
histological  changes  in  the  ovary.  It  is  tpiite  likely,  however,  that 
pathological  changes  in  the  uterus,  in  the  absence  of  ovarian  i)atho- 
logy,  will  l)e  suihcient  to  cause  distuihance  in  the  oestrous  cycle. 
Nielsen  has  ])ointed  out  that  the  post-])arturition  heatless  period  in 
normal  cows  is  shorter  than  in  cows  suffering  from  endometritis. 
Pie  furthei'  states  that  the  heatless  period  is  increased  with  the 
intensity  of  the  endometritis.  All  obseivers  agree  that  there  is 
cessation  of  heat  in  ])yometra  and  hydrometra,  in  which  conditions 
the  corj)us  luteum  is  retained. 

Daily  observations  have  l)een  made  on  over  59  cows  suffering 
from  stei'ility  caused  by  Auirious  mor])hological  changes  in  the  geni- 
talia, and  also  on  several  cases  of  heifers  siiffering  from  functional 
sterility.  Some  of  the  females  coiicerned  have  been  si)ecially  kept 
for  a j)eriod  of  two  years  to  obseive  tlie  relation  of  the  changes  in 
the  ovary  and  uterus  to  tlie  oestrous  cy<de.  In  Appendix  Y a record 
of  tlie  freciuency  of  oestral  symjitoms  in  these  animals  is  recorded, 
as  well  as  the  diagnosis  in  eacdi  case.  From  this  table  it  is  jiossible 
to  compare  the  oestrous  cycle  of  cows  and  heifers  sterile  from  various 
causes  witli  normal  cows. 

Females  suffering  from  functional  sterility  as  a rule  sliow  an 
oestral  period  with  less  exaggerated  symptoms  than  normal  females. 
In  many  cases  the  duration  of  oestrum  has  been  somewhat  shorter 
in  tliese  heifers  tlian  in  normal  cattle.  The  interovulation  jieriods 
are  unusually  long,  extending  in  some  cases  over  a jieriod  of  montlis. 
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A long  interovulation  ])eriod  may  be  followed  by  a few  oestral 
])eriods  at  normal  intervals.  Then  another  long  heatless  period  mav 
follow. 

Animals  suffering  from  acute  endometritis  do  not  show  oestrum. 
When  chronic  endometritis  occurs  as  a sequel,  in  the  al)vsence  of 
pal])able  change  in  the  ovary,  the  post-partum  heatless  ])eriod  is 
])i“olonged,  as  indicated  by  Xielsen.  The  ]>eriod  varies  with  the 
intensity  of  the  endometritis.  When  oestrum  does  aj)])ear  in  cows 
suffering  fi'oni  endometritis,  it  frequently  occurs  at  abnormal  inter- 
vals if  observations  are  continued  over  a sutficientlv  long  period  and 
the  animals  are  left  untreated.  Successful  treatment  intluences 
the  oestrous  cycle;  it  (piichly  becomes  normal. 

Cystic  degeneration  of  the  (iraafian  follicle  has  in  about  75  per 
cent,  of  cases  an  extraordinary  influence  on  the  oestrous  cycle.  At  first 
the  'sym])toms  of  oesfium  become  more  intense  and  the  oestral  period 
is  more  prolonged.  This  is  followed  by  a decreasiugly  short  inter- 
ovulation ]>eriod.  It  would  appear  that  ovulation  does  not  neces- 
sarily occur — in  fact,  it  rarely  occurs — in  these  cases.  No  cori)us 
luteuni  is  develoj)ed.  On  this  account  Hammond  states  that  the 
ri])ening  of  follicles  proceeds  unchecked  and  the  animal  becomes  a 
nym])homaniac.  When  the  cysts  are  well  established,  the  animal 
may  show  continuous  heat  and  take  the  bull  at  any  time.  If  cows 
suffering  from  nymphomania  are  ke])t  sufhciently  long  under  observa- 
tion, without  treatment  of  any  sort,  in  the  case  of  large  cysts  the 
whole  ovary  becomes  practically  atro])hied,  onlj^  a tliin  shell  of 
fibrous  tissue  i-emaining.  At  this  stage  the  symi)toms  of  oestrum 
become  less  exaggerated.  The  cow  may  not  allow  co})ulation,  but 
she  may  still  exhibit  the  inclination  to  mount  other  females.  Atten- 
tion is  drawn  to  the  fact  that  nymphomania  may  occur  in  the  absence 
of  ovarian  change  in  a small  ])ercentage  of  cases.  Further,  cystic 
degeneration  of  the  Graafian  follicle  may  be  i)resent  without  symptoms 
of  nyni2)homauia. 

Cystic  degeneration  of  the  corjnis  luteum  oi-  Graahan  follicde 
cysts  with  lutein  tissue  in  their  walls  and  the  lefained  cori)Us  luieujn 
of  jiyometra  are  characterized  by  symi)toms  of  anaqihrodisia.  The 
lutein  tissue  present  inhibits  develo])ment  of  the  Graafian  follicde  and 
ovulation.  Interovulation  periods  in  these  cases  of  cystic  degenera- 
tion may  be  jcrolonged  for  numths.  The  cyst  a])pears  gradually  to 
increase  in  size  until  only  a thin  cai)sule  of  lutein  tissue  is  left  in 
the  wall  of  the  cyst.  The  luteiji  tissue  then  no  longer  inliibits  flie 
develo])ment  of  Gi'aafian  follicles,  and  ovulufion  occurs.  'I'he  corpus 
luteum  which  develo])S  as  a lule  follows  its  predecessor  and  in  its 
turn  becomes  cystic.  In  the  majority  of  the  cases  observed  during 
these  investigations  this  jcathological  cycde  was  lejceated.  ddie  inter- 
oestral  jceriod  was  aFnormally  long,  but  flue  interval  varied  con- 
siderably; in  some  cases  it  was  weeks,  in  othei's  months. 

FATIIOLOGK'AL  CONDITIONS  OF  TllF  OVAJllFS 

.'ViM.ASIA. 

Congenital  ajclasia  of  the  ovaiies  has  Icetm  met  with  associated 
with  hyi)oi)lasia  of  the  genitalia  in  th(>  case  of  “ frt'e  martins.” 
(Fig.  45  II,  Ap])endix  II.)  Outside  ” frcuunartinism,”  it  is 
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ajipareutly  an  exceediuoiy  uncoinmou  condition  in  female  bovines. 
It  is  consequently  of  little  practical  importance  as  a cause  of  sterility. 

{h)  Peuioophoiutts. 

Perioophoritis  (Figs.  20,  32,  Ap])endix  II)  is  quite  a common 
pathological  condition  of  the  ovary.  It  is  secondary  in  nature.  It 
is  found  asvsociated  with  tubercular  lesions  in  the  peritoneum,  espe- 
cially when  there  is  tubercular  ])erimetritis  or  perisalpingdtis.  It 
it  also  associated  with  perimetritis  and  i)erisalpingitis  originating- 
from  causes  other  than  tubercular.  It  is  found  concurrent  with 
salpingitis  and  pavilionitis,  ap])arently  the  result  of  extension  of 
infection  from  the  fimbriated  extremity  of  the  diseased  tube. 

The  lesion  may  be  local,  confined  to  a part  of  the  surface  of 
the  ovary  (Figs.  2b,  32,  Api)endix  II),  or  it  may  be  diffuse  (Figs. 
20,  53,  Apjjendix  II).  Bands  of  hbrous  tissue  extend  between  the 
surface  of  the  ovary  and  the  neighbouring  structures,  the  extremity 
of  the  tube,  the  mesosalpinx,  the  broad  ligaments,  or  the  uterine 
horn.  The  whole  ovary  may  be  firmly  encai)suled  by  fibrous  tissue 
or  concealed  within  the  ovarian  pocket,  which  is  adherent  to  the 
ovary.  When  complete  encapsulation  takes  2)lace,  it  is  usually  diffi- 
cult to  i)ali)ate  the  ovary,  as  the  tube,  the  niesosal])inx,  the  broad 
ligament,  and  the  uterine  horn  are  adherent  in  a mass  of  fil)rous 
tissue. 

In  cases  of  this  nature  the  ovary  is  frequently  cystic,  showing 
cystic  degeneration  of  the  Graafian  follicle,  but  more  frequently 
cystic  corpus  luteum.  Not  iufrecpiently  the  ovary  is  atroi)hied  and 
sclerotic.  The  condition  has  been  described  by  Williams,  Hess,  and 
others. 

Since  it  is  of  a secondary  nature,  and  i)robably  in  the  majority 
of  cases  is  preceded  by  incurable  pathological  changes  in  the  uterus 
and  the  tubes,  2ieriooi)horitis  as  a sejiarate  disease  plays  a minor 
liart  in  the  causation  of  sterility.  AVhen  it  is  extensive  and  bilateral, 
it  j)revents  normal  ovulation  and  entrance  of  the  ovum  into  the  tube. 
However,  in  our  exiierience  the  tube  has  been  the  site  of  inflam- 
matory changes  sufficient  in  themselves  to  render  such  animals  per- 
manently sterile. 

(c)  Newgkowths. 

Neo])lasms  of  the  ovary  in  cows  would  ai)j)ear  to  be  of  coni2)ara- 
tively  rare  occurrence.  Two  cases  only  have  been  met  with.  One 
was  in  the  nature  of  a cystadenoma,  the  other  was  a teratoma. 

(I)  C ijstadenuma  of  the  Oraii/. 

A cystadenoma  was  met  with  in  one  case  of  sterility.  It  could 
not  be  considered  as  the  cause  of  sterility  in  this  case,  as  there  were 
l)athological  changes  recognizable  on  niacroscoi)ic  or  niicroscoi)ic 
examination  in  every  division  of  the  genital  tract  and  ovary.  (Fig. 
40,  Api)endix  II.)  It  was  discovered  only  on  niicrosco2)ic  examina- 
tion of  the  right  ovary  of  bovine  No.  2112.  The  ovary  in  which 
it  was  observed  is  described  in  detail  in  Ajipendix  I.  The  tumour 
was  confined  to  the  medulla  of  the  ovary  and  did  not  a2)])ear  on  the 
surface.  It  was  exceedingly  small,  oval  in  outline,  about  2 mm.  in 
diameter  by  8 mm.  in  length.  The  lesion  could  not  be  seen 
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macrOvSCO])icaily  without  a very  close  examination.  Owing  to  its 
size,  it  i)iesented  little  dift'erence  to  the  neighhouring  ovary  tissue, 
which  in  this  case  showed  dilated  hlood-vessels  and  lyni})h  spaces. 

The  histological  examination  shows  the  lesion  to  be  well  marked 
oh  from  tlie  suri’ounding  ovary  tissue  by  a connective  tissue  capsule. 
The  whole  tumour  inside  the  connective  tissue  cajisule  shows  gland- 
like formation  with  numerous  irregular  acini.  (Fig.  54,  Appendix 
III.)  The  acini  are  rounded,  irregularly  elongated  or  hranched. 
They  are  for  the  most  ])art  lined  with  a cubical  to  low  cubical  strati- 
fied e])itheliuni,  in  some  jilaces  several  cells  high,  in  other  jdaces 
two  to  three  cells  high.  Some  acini  show  a single-cell  e])ithelial 
lining.  The  ejiithelium  lies  on  a basal  membrane  of  connective 
tissue.  The  walls  of  the  gland-like  structures  are  composed  of  thick 
hands  of  fibrous  tissue  in  which  hlood-ves.sels  are  fairly  frecpient. 
The  lumina  of  the  acini  aiipear  to  be  empty.  Scattered  here  and 
there  are  gland-like  tnhules  which  do  not  j)resent  a lumen,  being 
filled  with  ej)ithelial  cells,  ai>i)arently  the  epithelial  wall  which  has 
been  cut  at  a tangent. 

This  variety  of  tumour  a]>pears  to  be  of  fairly  common  occur- 
rence in  the  lower  animals.  It  would  appear  that  they  sometimes 
reach  an  enormous  size,  even  u}>  to  90  Kg.  (Kitt).  They  have  been 
observed  in  cattle  by  Tohne,  Joest,  Seubert,  and  others.  The  condi- 
tion is  a])pareutly  similar  to  that  described  in  the  human  ovary 
by  Aschoff  as  glandular  cystoma. 

(II)  T eratunia  of  the  Ovarxj. 

The  one  case  which  came  under  notice,  was  a s])ecimen  sent 
from  the  Durban  Abattoirs  for  diagnosis.  (Fig.  59,  A])pendix  II.) 
'I’he  history  of  the  animal  is  unknown.  The  riglit  ovary  was  involved. 
It  was  3.5  by  2.5  by  2.4  cm.  in  size.  The  sha])e  was  oval  and  the 
consistency  firm.  There  were  four  irregular  yellowish-bi-own  areas 
on  the  surface,  apparently  the  remnants  of  corijora  lutea  of  ])ievious 
interovulation  ])eriods.  The  ovary  had  a])])arently  ovulated.  To- 
wards the  anterior  ])ole  there  was  a thin  ca])sule  tlirougli  whi(di 
bright  yellowish  contents  could  be  seen.  ()n  section,  j)ract ically  the 
whole  ovary  was  made  uj)  of  yellow,  crumbly,  sliglitly  adhesive 
material,  showing  admixture  with  white  hairs.  The  haiis  wei’e  not 
very  numerous,  but  were  diffusely  dis])eised.  The  contents  were 
easily  enucleated  from  the  ca])sule  from  whitdi  several  of  the  hairs 
ai)peared  to  grow.  The  inner  surface  of  the  ca])sule  was  otherwise 
smooth  and  greyish-white  in  colour.  Towards  the  jiosteiloi'  |)ole 
at  its  widest  part  the  cajisule  was  .(!  (;m.  in  thi(d<ness.  No  macro- 
scopic evidence  of  (Iraafian  follicles  was  |)iesent. 

The  left  ovary — 2 by  1.4  l)y  1.3  (■ni. — sliowed  a promimmt 
rorims  luteum  inenstruationis  whi(di  filled  ])iaet  ically  tin'  entiri' 
ovary.  This  ovaiy  ap])eared  ((uite  normal. 

The  ])athologi(;al  (diange  must  be  considerc'd  a dtoinoid  cyst. 

Neoplasms  of  the  ovai'.y,  owing  to  the  rarity  of  their  occuirence, 
ai)pear  to  be  of  little  |)iactical  iinportanc.e  as  a causative'  factor  in 
sterility  of  bovines.  Since  the  other  ovary  was  nonnal,  and  both 
tubes  were  unchangeil,  it  is  (piite  possible  that  th(>  cow  had  been 
fertile. 
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(d)  Ovarian  Cysts. 

(I)  Small  Cystic  Deyenevation . 

lu  a small  percentage  of  the  ovaries  examined,  changes  have 
been  recognized  ivhich  are  considered  similar  to  the  “ Kleinzystische 
Degeneration  der  Ovarien  ” of  Aschoff.  It  has  been  met  with 
chiefly  in  association  with  ])avilionitis  with  encapsulation  of  the 
ovary  within  the  ovarian  pocket  or  the  fimbriated  extremity  of  the 
tube.  (Fig.  d4,  A])pendix  II.) 

Macrosco])ically  the  ovary  ]>resents  a moist  oedematons  a])]>ear- 
ance  which  may  be  local,  confined  to  one  portion  of  the  ovaiy.  There 
are  usually  several  small  cysts  (dc)se  together.  They  vary  in  size  from 
a few  millimetres  to  1 mm.  or  le.ss;  many  are  microscopic  in  size. 
They  a])pear  to  be  confined  usually  towards  the  centre  of  the  ovarian 
tissue.  They  have  not  been  frecpiently  recognized  towards  the 
peri])hery. 

Microscopically  the  cyst  wall  is  coni])osed  of  connective  tissue 
lined  with  a single-cell  layer  of  epithelial  cells.  (Figs.  58,  59, 
Apiiendix  III.)  Theca  cells  or  follicular  e])ithelial  cells  have  not 
been  seen  in  the  wall.  The  cilia  described  by  Aschoff  have  not  been 
seen.  In  the  neighbourhood  of  the  cyst  the  ovary  tissue  is  always 
oedematous.  The  tissue  is  loose  and  the  interstices  filled  with  fluid. 

The  s]»aces  thus  formed  are  sometimes  large,  sometimes  small, 
usually  spindle-shaped,  but  also  oval  and  irregular  in  outline. 

(II)  Cystic  Corpus  Albicans. 

Macrosco])ically  this  condition  has  not  been  recognized.  In  a 
small  percentage  of  the  ovaries  examined  cyvStic  degeneration  of  the 
corpus  albicans  has  been  cdiserved  microsco])ically . (Fig.  55, 

Ap])endix  III.)  The  coi'inis  albicans  ])resents  a central  s])ace  which 
is  filled  with  liquid,  staining  ])ink  with  eosin.  Immediately  sur- 
rounding the  cavity  there  is  a loose  fibrous  tissue  wall  which  shows 
si)aces  filled  with  fluid.  Towards  the  ])eriphery  of  the  body  there 
is  a fairly  dense  connective  tissue  wall  of  consideral)le  thickness 
which  is  not  infiltrated  by  flnid.  The  contrast  in  the  depth  of 
staining  of  the  perii)heral  and  central  zones  of  the  wall  is  veiy 
marked.  In  no  case  has  there  been  an  epithelial  lining  recognizahle. 

(Ill)  Cystic  Degeneration  of  the  Graafian  Follicle. 

Cystic  degeneration  of  the  Graafian  follicle  has  been  described 
by  Hess,  Zschokke,  Albrechtsen,  Itichter,  Aielsen,  ()2)perman,  Frei, 
AVilliams,  Hammond,  and  others.  In  fact,  the  veterinary  literature 
of  countries  in  which  interest  has  l)een  taken  in  studying  fhe  diseases 
associated  with  sterility  in  cattle  is  rich  in  references  to  this  j^iitho- 
logical  change  in  the  Graafian  follicle. 

This  is  by  far  the  most  frequentlj'  encouutei'ed  form  of  cystic 
degeneration  ocenring  in  the  ovaiy. 

The  relation  between  i)athological  changes  in  the  ovary  and 
inflammatory  changes  in  the  genital  tract  has  already  been  discussed. 
It  is  considered  that  the  ovarian  pathology  is  secondary  to  diseases 
of  the  cervix,  uterus,  and  the  fallo])ian  tubes.  In  this  connection, 
the  hypothesis  of  Albrechtsen  and  Itichter  can  be  supported.  AVil- 
liams says  he  cannot  verify  Albrechtsen’s  assertion  that  the  disease 
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follows  inflanimatoi'y  changes  in  the  uterus.  lie,  however,  admits 
the  ])ossibility.  He  says  that  the  endometritis  accompanying  ujmi- 
phoniania  may  he  due  to  the  influence  of  the  ovarian  disease. 

The  immediate  cause  of  the  changes  is  most  likely  infection 
which  gains  entrance  to  the  ovary  through  the  ruptured  ovi-sac,  the 
lymph-stream,  or,  in  some  instances,  through  the  unruptured  surface 
of  the  ovary,  as  indicated  by  Albrecht'sen,  Itichter,  Oppermann,  Rein- 
hardt, Stalfors,  and  others.  Similar  bacteria  have  been  found  in 
the  ovaries  to  those  which  have  been  isolated  from  the  tnbes  (Tind), 
namely,  li.  ahortus  Rang,  Stn pli  t/lorocci , Si reptococn , 13.  coJi  com- 
mune. Fitch  has  isolated  Streptococci , B.  coll,  M.  pyogenes , and  a 
rod-shaped  gas-producing  organism. 

Investigations  which  are  being-  conducted  to  ascertain  the  nature 
of  Ihe  bacteriological  flora  of  the  jiathologic  genitalia  of  cows  at 
this  Institution,  however,  reveal  the  tact  that  by  tar  the  greater 
majority  of  these  cysts  are  sterile.  This,  however,  is  no  indication 
that  the  ovary  had  not  harboured  bacteria  earlier,  since  the  falloj)ian 
tubes  in  cases  of  old-standing  hydrosalpinx  are  also  often  sterile. 
The  hypothesis  of  Hess,  that  ovarian  change  is  primary,  appears 
very  unlikely. 

It  is  agreed  by  i)rac.tically  all  observers  that  the  cyst  is  caused 
by  the  failuie  to  rupture  of  a (iraafian  follicle  which  has  developed 
to  maturity.  Several  cysts  may  be  formed  in  the  same  way. 

The  cysts  which  develop  may  be  multijile  (Fig.  12c,  17n,  dOn, 
Api)endix  If)  or  a single  cyst  only  may  be  found  (Fig.  12c,  dOn, 
Appendix  II).  The  multiple  cysts  are  fre([uently  embedded,  none 
of  them  being  superficial.  They  vary  considerably  in  size  and  some- 
times in  slia])e.  They  are  usually  from  .5  cm.  to  2 cm.  in  diameter, 
oi  about  the  size  of  a fully  ileveloped  follicle.  They  are  usually 
rounded  or  oval  in  outline,  occasionally  half-moon  or  crescent  shaped. 
There  may  be  two  or  three  of  such  cysts  or  there  may  be  five  or  six 
present  in  each  ovary.  The  aft’ected  ovary  is  increased  in  size  and 
somewhat  rounded.  On  palpation  it  is  softer  than  normal  and  slightly 
com])ressible,  but  fluctuation  as  a rule  cannot  be  demonstrated. 

At  a clinical  examination  a definite  diagnosis  is  usually  dillicult, 
unless  several  cysts  are  ])resent.  The  softness  of  tlie  ovary  and  its 
tendency  to  become  rounded,  with  the  history  of  tlie  case,  howevt'r, 
heli)s  the  clinician.  Simon  and  Hammond  say  that  they  have  found 
small  ninlti])le  cysts  in  the  majority  of  cases  of  sterile  cows  examined. 

( )nr  observations  heie  indicate  that  sncli  is  also  the  case  in  South 
Africa,  ddiey  are  moie  fieipient  than  single  cysts.  Multi|)le  large 
cy.sts  are,  however,  not  infie(jnent . ( I'fig.  12c,  dOii.  Appimdix  II.) 

I’hey  vary  considerably  m size  from  2 cm.  to  b oi-  (i  cm.  in  diametc'r. 
ddiere  may  be  two  or  more  of  these  largi'  cysts  pi-t'sent.  1'he  ovary 
is  increased  in  size  and  lobnlated.  h’lnct  iiat  ion  can  also  Iu>  d(>mon- 
strated.  Fach  ovary  may  reach  a diameter  of  sc'veral  cent  iimhers. 
d'he  cysts  ma,\’  be  i-onmh‘d,  oval  in  sliapt',  oi-  half-moon  or  crc'scent 
sha])ed.  d’ln>  smaller  cysts  aie  pre.ssed  upon  by  I In'  laigei-  ones  and  In 
cons('(|nenc(^  tend  to  deviate*  from  Ihe  nsnal  rounded  sha|H'.  'I'he 
capsule  of  tlu'se  cysts  is  thin,  sonu'w  hat  tough,  and  whitish  in  cohnii'. 
It  is  often  t lanspai-ent . d’he  se'pta  sepaialing  I In'  cysts  are*  also  thin. 
Most  of  tin*  ovaiian  tissm*  may  liaw*  nmh'rg-oin'  iircssurc  atrophx. 
What  remains  is  moist,  and  wli  it  ish-grc'v  in  colour. 
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A sintjle  larg'e  cyst  is  less  frequently  met  with.  (Fig.  33, 
Ai)pemlix  II.)  Sucli  a cyst  may  he  the  result  of  coalescence  of 

multiple  cysts.  The  ovary  is  increased  in  size  and  fluctuates.  It 
IS  rounded  or  oval  in  outline.  Cysts  (I  to  7 cm.  in  diameter  have 
been  seen.  Ilichter  has  oliserved  a cy.st  13  cm.  in  diameter  and  990  g. 
in  weight.  The  cyst  wall  is  thin  and  somewhat  tough.  The  lining 
of  the  wall  is  smooth.  Yilli  have  occasionally  been  seen.  (Fig.  70, 
Appendix  III.)  As  a rule,  little  or  no  ovarian  tissue  is  left.  It  has 
undergone  atrophy. 

The  contents  of  these  cysts  is  a transparent  thin  clear  liquid, 
sometimes  in  the  smaller  cysts  with  a slightly  yellowish  tinge.  Fre- 
quently it  is  slightly  ojiaque  and  contains  very  small  whitish  focculi. 
It  varies  consideiably  in  amount  according  fo  the  size  of  the  cyst. 
The  cyst  is  always  entirely  filled  with  fluid.  In  10  per  cent,  formalin 
the  fluid  quickly  undergoes  coagulation.  It  becomes  jelly-like, 
greyish,  and  semi-transparent. 

CTemical  analysis  of  the  fluid  was  done  by  the  Chemical  Uivision 
of  this  Institution  with  the  following  re.sults  : — 

Dr.  II.  II.  (ireen’s  note  on  the  analysis  reads  as  follows;- — • 
“Analysis  made  on  the  fresh  material  20  minutes  after 
removal. 

Ileaction  FII.  7.8,  i.e.  distinctly  alkaline;  specific  gravity  at 
20°  C.,  1.010;  protein,  0.97  per  cent. ; non-protein  nitrogen, 
negligible;  chloride,  expressed  as  XaCl,  0.38  per  cent.; 
total  solids  (dry  matter),  1.89  per  cent.;  ash,  0.92  per 
cent.;  alkalinity  of  the  ash  per  100  c.c.  = 3 c.c.  J7.  acid; 
])hosphorus,  as  jihosphoric  oxide,  F0O5,  0.003  per  cent.  ; 
inorganic  phosphorus,  negligible;  reducing  substances, 
negligible. 

“ Tliis  is  only  a proximate  analysis  similar  t(j  tliat  on  page  GO 
of  Hess.  Comparing  with  the  data  of  Hess,  it  will  be  noted  that  the 
fluid  is  much  more  watery  (only  about  a quarter  of  the  total  solids) 
and  with  only  about  l/(ith  of  the  ])rotein.  Practically  the  whole  of 
the  A.  present  is  there  as  protein.  The  ash,  however,  is  just  as  high 
(.92  per  cent,  against  .89  j)er  cent.).  The  phosjdiorus  is  much  lower 
and  a])])arenHy  in  organic  form.’’ 

Cystic  degeneration  of  the  (iraafian  follicle  is  frequently  con- 
current with  nymphomania  and  the  anatomical  changes  associated 
with  it.  It  has,  however,  been  j)ointed  out  that  nynq)homania  may 
occur  in  the  absence  of  cystic  cbange  in  the  (Iraafian  follicle,  and 
that  cystic  (diange  in  the  follicle  may  be  present  in  the  absence  of 
nynqihomaniac  sjuiiptoms.  ’The  symptoms  associated  with 
nymphomania  and  ihe  anatomical  changes  which  occur  in  the  head, 
neck,  and  luni])  have  been  described  in  connection  with  diseases  of 
the  uterus.  A small  percentage  of  cows  suffering  from  (Iraafian 
follicle  cysts  shows  anaphrodisia.  Schumann  and  Hieronymi  state 
that  in  cows  with  cystic  ovaries  70  })er  cent.  :ire  nynqihomania  and 
39  ]ier  cent,  show  anaphrodisia.  Hammond  further  states  that 
ami])hrodisia  may  occur  in  the  case  of  single  large  cysts  :ind 
nynqihomania  in  the  case  of  multiple  cysts.  His  explanation  is  that 
the  large  cyst  ]irevents  the  develo])ment  of  other  follicles. 
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The  associatiou  between  metritis,  salpingitis,  and  pavilionitis 
and  cystic  def>eneration  of  the  Graafian  follicle  has  already  been 
referred  to.  When  cysts  have  been  found  in  the  ovary,  the  presence 
of  ])ath()log’ical  chang'es  in  the  iiterns  or  the  fallopian  tubes  or  both 
have  been  demonstrable  either  clinically,  macroscopically,  or 
microscoi)ically.  Perioophoritis  is  also  a common  occurrence. 

It  is  unusual  to  find  palpable  cystic  change  in  the  ovary  within 
two  months  after  parturition,  but  usual  after  that  time.  One  case, 
however,  has  been  met  with  in  which  a valuable  Friesland  cow  showed 
symptoms  of  nymphomania  and  l)ilateral  cystic  degeneration  five 
weeks  after  j)arturition.  Williams  states  that  he  has  seen  the  disease 
lb  days  after  apparently  normal  parturition  without  clinical 
manifestations  of  metritis.  Such  a case  is,  however,  probably 
exce])tional.  Accordino-  to  Albrechtsen,  cysts  usually  ap])ear  fourteen 
days  to  one  month  after  parturition  or  abortion.  This,  however,  has 
not  been  our  experience  in  this  country. 

//  istoJof/icaJ  E.ni  mi  nation . 

The  first  literature  on  the  histological  a])pearance  of  ovarian  cysts 
appeared  (Zschokke)  in  1900.  He  desciibes  a connective  tissue  wall 
poor  in  blood-vessels  in  larg-e  cysts.  In  the  small  cysts,  however,  the 
s])ecitic  cells  of  the  zona  granulosa  and  the  theca  interna  could  still 
be  recog’uized. 

The  histological  api)earance  of  the  cyst  originating  from  a 
Graafian  follicle  (lei)end'S  upon  the  stage  at  which  it  is  examined.  The 
cyst  is  developed  from  a Gi'aahan  follicle  Avhich  has  apparently 
reached  maturity,  but  which  has  failed  to  rupture.  The  first  change 
lakes  j)lace  in  the  contained  ovum,  which  undergoes  degeneration 
(A\'ester,  Zschokke).  [Zschokke,  Ilubeli,  and  Simon  have  failed  to 
identify  ova  in  cysts  originating  from  the  Graafian  follicde.  Wester 
giA^es  a photograph  (p.  42)  shoAving  fatty  degeneration  of  the  oAuim 
and  degeneration  of  the  cumulus  oojdiorus  as  the  initial  stage  in 
follicular  atresia.]  This  is  folloAved  by  degeneration  of  the  cells  of 
the  cumulus  oophorus.  Hammond  indicates  that  in  follicular 
degeneration  the  granulosa  is  the  first  layer  to  break  u]).  He  says 
“ it  is  not  unlikely  lhat,  if  the  granulosa  remains  intact  \A  lien  Ihe 
follicde  fails  to  rupture,  further  increase  instead  of  decrease  in  size 
takes  ])lace."  The  follicular  e])ithelium  in  turn  gradually  degenerates, 
its  inner  layers  of  cells  being  the  first  to  (lisaj)pear.  ('ell  dc'dcris  may 
be  seen  in  (he  li(|uid  contents.  In  some  cysts  the  layer  of  follicular 
e])ithelial  cells  inside  the  theca  interna  may  jcersisi  for  a considerable 
period.  Sometimes  it  seems  to  jcersist  as  a ]HMinanent  e])ithelial 
lining.  (Fig.  (iO,  (i2,  71,  A])])endix  III.)  During  (his  jceriod  of 
(diange  in  (he  follicular  epithelium  tliere  is  an  apicarent  incrcnise  in 
the  connectiA'e  tissue  in  (he  (heca,  but  theca  cells  can  still  la' 
recognized.  Some  areas  of  hyaline  dc'generat ion  in  association  Avi(h 
(he  A'essels  may  be  ])rc'sent.  Hengiscdi  dc'scribc's  hyaline'  dc'genc'i  al  ion 
of  the  interna  in  the  early  stages.  The'  dc'genc'i'at ion  may  lu'  paitial, 
or  total  degeneration  of  the  theca  intc'ina  may  Ix'  jcrc'sc'iit.  llc'  state's 
that  degenei'ation  begins  in  this  zeeiie*  ot  the'  I'ollieh'  tee  be'  feelleewe'el 
by  epithelial  eh'<>ene*rat ieeii . Sonu'v  hat  siniilai'  histeehegiesi I e hange's 
liaA’e  bc'en  eh'senibeel  by  Kauiinann  anel  (’eehii  in  the'  human  leinah', 
by  Hurghaielt  in  the'  mare',  anel  Sinmii,  h’itedi,  anel  \\’e'ste‘r  in  the' 
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COW.  Eventually  the  clianf>'e  is  complete.  The  follicular  epithelium 
has  entirely  disappeared  and  the  capsule  is  composed  entirely  of 
fibrous  tissue  in  which  some  small  blood-vessels  may  be  present.  The 
presence  of  lutein  cells  such  as  are  recognized  in  the  corpus  luteum 
has  not  been  seen  in  the  wall  of  these  cysts.  Williams  states  there 
is  never  any  lutein  tissue  in  the  cy.st  wall. 

A second  type  of  cystic  chanp-e  in  the  follicle  has  been  described 
by  Erei,  Nielsen,  and  others.  The  follicle  fails  to  rupture,  but  there 
is  a development  of  lutein  tissue  from  the  zona  granulosa  and  theca 
interna.  This  variety  of  degeneration  is  discussed  later  under  cystic 
corpus  luteum. 

Eitch  descril)es  a connective  tissue  wall  and  a lining  of  small 
round  or  slightly  oval  cells  several  cells  thick.  The  thickness,  how- 
ever, varied  in  ditferent  places.  Hammond  describes  a cyst  with  a 
thin  layer  of  normal  granulosa  cells.  In  anotlier  case  he  mentions 
the  absence  of  a granulosa  layer. 

In  our  experience  cystic  degeneration  of  the  follicle  is  always 
associated  with  local  or  diffuse  oedema  of  tlie  ovary.  Bengisch  says, 
in  relation  to  this,  the  externa  of  the  cy.stic  follicle  shows  serous 
infiltration  and  the  stroma  in  the  neighbourhood  is  loose  and 
atrophic. 

Proijiiosis. 

d’he  i)rognosis  of  cystic  degeneration  of  the  Graafian  follicle 
must  always  be  considered  serious.  Since  in  our  opinion  it  is 
secondary  in  nature,  the  prognosis  depends  upon  whether  the  changes 
in  the  uterine  mucosa  or  the  tube  are  curable.  The  obstinate  nature 
of  cases  of  metritis  of  old  standing  is  recognized.  The  hopelessness 
of  resolution  in  established  cases  of  hydrosalpinx  is  apparent.  Many 
cases  which  are  treated  early  before  irreparable  pathologic  changes 
have  occured  in  the  uterus,  the  tubes,  or  the  ovary  itself,  however, 
respond  to  treatment.  In  general,  early  treatment,  which  is  begun 
oefore  pressure  atrophy  of  the  ovarian  tissue  has  extensively 
developed,  is  successful.  In  advanced  cases  of  nymphomania,  how- 
ever, treatment  is  not  h()j)eful.  Hecurrences  are  frequently 
experienced. 

Hess’s  statistics  indicate  the  ap])arent  success  with  which  he 
treated  ovarian  cysts  by  rupture.  His  diagnosis,  however,  is 
(juestioned  by  many  well-known  authorities,  including  Albrechtsen, 
llichter.  and  Nielsen.  It  appears  ])robable  that  Hess  in  many  cases 
was  dealing  with  normal  follicles  instead  of  cysts.  In  view  of  the 
excellent  results  he  obtained  by  (warian  treatment  alone  in  sterility 
and  the  difficulty  of  making  a (dinical  differentiation  between  small 
cysts  and  normal  tollicdes,  the  doubt  would  appear  to  be  justified. 

In  our  exjierience  cystic  degeneration  associated  wifh 
nymphomania,  with  anatomical  change  in  the  lump  and  fore 
extremity,  has  failed  to  respond  to  treatment.  Successful  cases  have 
been  confined  to  cows  treated  early  and  in  which  there  was  no 
anatomical  change.  Williams,  however,  has  had  success  in  some 
cases  of  advanced  nymphomania.  Williams  and  Hagan  say  the 
])rognosis  is  fair.  The  outlook  for  recovery'  is  better  when  treatment 
is  undertaken  earlv.  In  old-standing  cases  where  the  disease  has 
existed  for  one  or  two  years  the  jirognosis  is  bad  but  not  hopeless. 
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Treatment. 

Ill  the  treatment  of  cystic  (le«eneratiou  of  the  Graafian  follicle 
the  jiractice  of  Alhrechtsen,  llichter,  ( )p])erniann,  Frei,  and  others 
has  lieeii  followed.  The  cysts  have  heen  rnptnred  liy  pressure  throug-h 
the  vagina.  The  left  hand  is  introduced  into  the  rectum  and  the 
ovary  jiicked  u]i.  It  is  then  placed  in  the  right  hand,  which  has 
been  introduced  into  the  vagina.  Pressure  is  carried  out  through 
the  vaginal  wall.  In  addition,  a course  of  hi-weekly  intravenous 
injections  of  extract  of  corpus  luteum  has  heen  given. 

Large  cysts  whether  single  or  multiple  are  easily  broken  down 
by  iiressure  through  the  vaginal  wall.  Occasional  cysts  lun’e 
been  ruptured  per  rectum,  but  the  practice  has  not  been  universally 
adojited.  The  small  multiple  cysts  when  deeply  jdaced  cannot 
be  ruptured  in  this  way  without  great  pressure,  which  may 
cause  irreparable  injury  to  the  ovary,  or  it  is  often  (|uite  impossible. 
In  those  cases  it  is  better  to  wait  and  try  again  from  time  to  time 
on  account  of  the  danger  of  injury  to  the  ovary.  The  ovarian  cyst 
knife  described  by  Williams  is  useful  in  a large  thick-walled  central 
cy.st,  but  it  is  of  little  value  in  tl>e  case  of  multiple  small  cysts.  In 
fact,  in  this  case  its  use  is  contra-indicated  on  account  of  the  injury 
which  ])uncture  of  each  cyst  would  entail.  Further,  it  is  unlikely 
that  four  or  five  small  cysts  when  jilaced  centrally  can  be  success- 
fully punctured.  In  obstinate  cases  the  withdrawal  of  the  fluid  with 
a syringe  and  suitable  long  needle  has  proved  successful,  llecurrences 
must  be  dealt  with  by  ru])ture  as  they  arise. 

In  addition  to  rupture  of  the  cysts,  uterine  irrigation,  as 
described  under  Endometritis,  has  been  systematically  carried  out. 
As  a stimulant,  gentle  genital  and  ovarian  massage  has  been  j)ractised 
at  weekly  intervals  during  treatment. 

Williams,  Pichter,  Hammond,  and  others  suggest  removal  of 
the  affected  ovary  Avhen  the  condition  is  unilateral.  There  is  no 
doubt  that  cystic  degeneration  of  one  ovary  causes  sterility.  Provided 
the  ovary  on  the  other  side  is  not  (dianged,  it  will  act  ])hysiologically. 
This  tact  has  been  demonstrated  by  us  in  this  country,  in  slieeji  in 
which  one  ovary  has  been  removed  in  conneciion  with  investigations 
into  sex  production.  In  sterile  cows,  however,  our  experience  has 
been  that  the  majority  show  bilateral  lesions.  Peters  has  found  in 
74  sterile  cows  42  with  unilateral  and  -12  with  bilateral  ovarian 
(diange.  Histological  examination  in  these  cases,  however,  may  have 
shown  a higher  percentage  of  bilateral  affection. 

In  cases  whi(4i  fail  to  res|)oml  to  treatment  ovariotomy  should  1h> 
perfoi'ined  as  soon  as  a definite  hopeless  ])]'ognosis  is  made.  It  relieves 
the  syni])toms  of  nym])homaiiia,  allows  the  cow  to  niaiiilain  better 
condition,  and  prolongs  the  ])eriod  of  lactation  foi'  sev(ual  months, 
b'urther,  when  the  lactation  ])eriod  is  ended  ovariectomized 
individuals  fatten  more  leadily. 

(IV)  C uxt ic  t'orpu.'i  Tynteinn. 

Cystic  coi'])US  luteum  follows,  in  s(>(|uence  oi'  fi'(M| nency,  cystic 
degenei'ation  of  the  Graafian  follicde  as  a pathological  change  in  th(> 
ovary.  This  form  of  degeneration  has  Ixaui  desciibed  by  IL'ss, 
Zsfdiokke,  Albreiditsen,  Pii  litcu',  ( )])])(M  ina n n , Williams,  Fitcdi, 
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Kiipfer,  Elder,  Erei,  Williams  and  IIaf>an,  and  others.  Cystic 
degenerative  change  has,  however,  been  questioned  by  Nielsen,  who 
maintains  that  cysts  with  lutein  tissue  in  their  walls  are  really 
Graahan  follicle  cysts  in  which  a development  of  lutein  tissue  has 
taken  place  prior  to  the  onset  of  degenerative  change. 

Hammond  points  out  that  at  an  early  stage  in  the  development 
of  a normal  corpus  luteum  (72  hours  alter  the  commencement  of 
heat)  there  is  a central  cavity  which  becomes  filled  with  a glairy 
albuminous  fluid  similar  to  licjuor  folliculi.  He  suggests  that  perhaps 
some  of  the  corpus  luteum  cysts  described  by  others  are  not 
pathological  and  that  the  majoiity  represents  a normal  early  stage 
in  the  formation  of  the  coi])us  luteum. 

Our  observations  lead  us  to  believe  that  there  is  no  doubt  what- 
ever that  the  corpus  luteum  undergoes  cystic  degeneration.  When 
sterile  cattle  are  kept  under  observation  so  that  the  changes  in  the 
ovaiy  can  be  carefully  recorded,  the  develo])nient  of  the  cyst  can  be 
followed.  Eurther,  as  stated  elsewhere,  when  the  other  ovary  ovulates 
— a phenomenon  whi(di  takes  place  when  the  lutein  tissue  in  the 
cyst  wall  has  sufficiently  atro])hied  so  that  it  no  longer  inhibits  the 
further  develojiment  of  (fraafian  folli(des — the  corpus  luteum  which 
is  formed  in  the  ovulation  crater  is  usually  retained  and  in  time 
also  undergoes  cystic  degeneration.  Williams  and  Hagen  have 
drawn  attention  to  the  likelihood  of  cystic  degeneration  of  succeeding 
cmpora  lutea. 

There  is  little  doubt  that  this  ]irocess  of  degeneration  is 
pathologic.  It  is  very  rarely  seen  in  pregnant  cows,  or  non-])regnant 
cows  which  do  not  show  pathological  lesions  of  the  genitalia. 
Williams  has  rarely  seen  small  cysts  in  ])]egnant  cows.  Elder  has 
seen  one  case.  During  oui'  investigations  a corpus  luteum  cyst  has 
not  been  seen  in  an  examination  of  a very  large  number  of  jiregnant 
cows  and  noinial  non-i)iegnant  cattle  whi(di  had  passed  the  first 
seven  days  of  the  interovulation  period.  When  compared  with  our 
observations,  Kriqiski  would  a])pear  to  have  seen  an  extraordinary 
number  of  corpora  lutea,  varying  from  10  to  20  days  old,  showing 
cysts  in  non-pregnant  cattle.  He  has  not  seen  the  condition  in 
pregnant  cows. 

As  a causative  factor,  the  condition  must  be  considered  secondary 
to  ])athological  changes  in  the  cervix,  uterus,  and  tubes.  Williams 
draws  attention  to  the  frecpient  concurrence  of  cysfic  cor])us  luteum 
and  ])avilionitis  or  encapsulation  of  the  ovary  within  the  ovarian 
pocket.  ( )ur  observations  at  this  Institution  entirely  support 
William’s  statement.  (Fig.  20,  22,  20,  28,  30,  38,  41,  42,  43,  51, 
Ap])endix  II.) 

H ere  again  the  condition  is  probably  due  to  ovarian  infection 
by  extension  through  the  diseased  fa]lo])ian  lube.  W'^illiams  says  it 
appears  justifiable  to  comdude  that  the  disease  is  leferable  to  an 
infection  which  enters  the  crater  of  the  freshly  ruptured  follicle. 
A limited  bacteriological  study  carried  out  at  this  Institution  has 
shown  that  the  cysts  in  old-.standing  cases  are  as  a rule  sterile. 
’I’his,  however,  does  not  prove  that  bacterial  flora  from  fhe  tubes 
may  not  have  been  present  at  an  earlier  stage.  Williams  has  found 
the  ])re'sence  of  a streptococmis  of  the  viridans  group  as  the  chief 
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iavadev  in  cystvS  witli  lutein  tissue  in  tlieir  walls. 

Kiuxpski  lias  classified  corpora  lutea  cysts  as  follows:  — 

(1)  Those  which  arise,  after  hurstinp-  of  the  follicle,  from 
the  resultino'  cor})us  luteuin.  These  produce  no  disturb- 
ance of  the  oestrous  cycle. 

This  vaiiety  of  cyst  is  possibly  the  small  cavity  which 
is  encountered  in  the  corpus  luteurn  during  the  first  days  of 
the  interovulation  period.  That  it  is  not  true  degenera- 
tion of  the  corpus  luteurn  has  been  pointed  out  by 
Hammond.  ( )ur  observations  su])})ort  those  of  Hammond. 
It  is  maintained,  however,  that  tliese  cavities  in  the  cor])ora 
of  normal  cattle  are  extremely  I’are  after  the  fiust  seven 
days  of  the  interovulation  period. 

C2)  Those  resulting  from  the  unruptured  follicle,  that  is, 
(xraatian  follicle  cysts  with  lutein  tissue  in  their  walls. 
According  to  Kru])ski,  the.se  cause  interference  with 
ovulation,  hut  do  not  cause  symjitomw  of  nymphomania. 
Tater  when  the  lutein  cells  have  disapi)eared  ovulation 
occurs.  As  the  cyst  further  develops,  tlie  interovulation 
])eriod  becomes  shorter.  There  is  a gradual  transition  to 
that  condition  of  the  oestrous  cycle  associated  with  the 
follicle  cyst  already  described. 

At  a clinical  examination  the  earlie.st  stage  of  cystic  degeneration 
cannot  be  recognized.  It  is  only  Avheu  the  diameter  of  the  cyst  reaches 
about  one-third  tliat  of  tlie  corpus  luteurn  that  it  may  be  suspected. 
The  coi'])US  becomes  .soft  and  compi'essible  and  is  usually  somewhat 
larger  than  normal.  The  diagnosis  is  strengthened  by  the  fact  that 
the  interovulation  period  is  jirolonged.  As  the  cyst  enlarges,  which 
it  usually  does,  a definite  diagnosis  can  be  made.  The  corpus  luteurn 
becomes  enlarged,  soft,  and  somewhat  comjiressible.  It  undoubtedly 
contains  fluid  in  its  centre.  The  corpus  no  longer  protrudes  above 
the  surface  of  the  ovary.  It  may  be  level  with  the  surface  or  .some- 
what sunken.  The  develo])nient  of  the  cyst  goes  on  at  the  exiiense 
of  the  capsule,  which  gradually  becomes  thinner  and  fluctuation 
becomes  more  evident,  until  a clinical  examination  fails  to  reveal 
the  difference  between  the  thick-walled  cy.st  of  cor])us  luteurn  origin 
and  the  thick-walled  cyst  of  follicular  degeneiation.  The  ovary, 
which  contains  a well-developed  cyst,  is  rounded  or  roundly  oval  in 
outline. 

The  cysts  may  vary  considerably  in  size  np  to  several  centi- 
metres. They  do  not  aj)i)ear,  howevei',  to  develoj)  to  the  same  large 
size  as  the  follicular  cy.st.  Williams  describes  a large  ovarian  cy.st, 
the  orgin  of  which  is  unknown.  He  .states  it  is  not  imj)r()l)able  tliat 
some  of  tliem  may  originate  from  the  corjnis  lutmim.  This  tj’pe  of 
cyst  has  not  been  encountered  during  tliese  investigations. 

A liistory  of  the  case  is  of  considerable  help  in  airiving  at  a 
definite  diagnosis.  These  cysts  are  usually  associated  with  infre(|U(uit 
oestrum  and  long  interovulation  periods.  The  intmovulat ion  jicriod 
may  vary  from  weeks  to  months.  Aymphomania  is  not  a sc(|nel. 
Pressure  on  the  ovary  in  the  early  stages  causes  total  expression  of  the 
corpus,  but  in  the  later  stages  the  cy.st  rujitures  and  the  lutm’n  tissiii' 
can  be  .sijueezed  out  fiom  its  wall.  It  has  previously  heen  stated 
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that  ])avilionitis  and  salpiiio'itis  are  frequently  concurrent.  This 
fact  may  be  of  si«Tiificance  in  tlie  early  stages,  when  doubt  exists, 
but  it  is  not  of  pathognomonic  importance,  since  it  is  also  frequently 
present  with  cystic  degeneration  of  the  Graafian  follicle.  Some 
of  the  cases  observed  by  us  have  shown  the  presence  of  a small  false 
uterine  plug,  consisting  of  tough,  tenacious,  greyish  material,  almost 
similar  to  the  uterine  seal  of  pregnancy.  The  plug  was  usually 
present  in  cows  which  had  had  an  interovulation  period  of  two  to 
four  months  prior  to  slaughter. 

The  time  occupied  in  complete  destruction  of  the  corpus  luteum 
by  cystic  degeneration  appears  to  vary  considerably.  It  can  be 
a]q)ioximately  judged  by  the  length  of  the  interovulation  period. 
What  exactly  influences  the  rai)idity  of  degeneration  it  is  difficult 
to  determine.  In  some  cases,  as  already  mentioned,  the  inter- 
ovulation period  lasts  a few  weeks  in  other  cases  it  extends  to  months. 
Williams  states  that  degeneration  may  occur  very  ra})idly,  causing 
no  material  enlargement  of  the  ovary.  Sometimes  the  duration  of 
the  interovulation  periods  have  been  normal.  lie  has  seen  oestrum 
occur  in  eight  or  fifteen  days  or  it  has  been  delayed  dO  days  or  more. 
He  says  “ it  is  the  i)rincipal  cause  of  irregularity  in  the  oestrous 
cycle.”  This  statement  would  ap])ear  to  he  undoubtedly  correct 
when  dealing  with  cows  that  have  been  pregnant.  The  chief  cause  of 
irregularity  in  the  oestrous  cycle  of  heifers  in  our  experience  is 
functional  sterility  due  to  obesity. 

It  becomes  necessary  to  differentiate  between  the  small  cavities 
filled  with  fluid  which  very  occasionally  occur  in  the  normal  coiq)US 
luteum,  especially  during  the  first  days  of  the  interovulation  period, 
and  cystic  degeneration  of  the  corpus.  The  small  central  cavities 
resulting  from  failure  of  the  lutein  tissue  to  grow  inwards  and  fill 
u])  the  cavity  do  not  interfere  with  normal  physiological  activity  of 
the  ovary.  Cystic  corpus  luteum  has  an  inhibitory  influence  on 
ovulation  and  oestrum.  It  is  exceedingly  difficult  to  determine 
whether  all  cysts  showing  lutein  tissue  in  their  walls  are  derived 
from  coi'])ora  lutea,  resulting  fioin  ovulation,  or  from  unruptured 
Graafian  follicles.  That  cystic  degeneration  of  the  coi])us  luteum 
does  occur  is  certain,  v.dien  sterile  animals  can  be  carefully  studied. 
Sometimes  the  corpus  luteum  which  develops  in  sterile  cows  after 
ovulation  is  soft.  This  may  possibly  be  due  to  the  fact  that  the 
ingrowth  of  lutein  tissue  only  reaches  a certain  limit.  The  ovulation 
crater  fails  to  become  completely  filled  up.  A central  cavity  whi(di 
varies  in  size  remains.  The  process  of  formation  of  lutein  tissue  is 
pathologic  from  the  beginning.  After  a short  time,  the  regressive 
changes  associated  with  cystic  degeneration  takes  j)lace  and  the  cyst 
gradually  mcreases  in  size. 

It  is  quite  ])0ssible,  as  pointed  out  by  Krupski,  Frei,  and  Aielsen, 
that  some  of  these  cysts  originate  from  the  unruptured  Graafian 
follicle.  However,  in  each  case  they  are  resi)onsible  for  a similar 
train  of  symptoms  in  ihe  individual  concerned.  They  are  incapable 
of  differentiation  at  a clinical  examination  once  they  bave  developed. 
They  present  the  same  macroscojiical  and  histological  appearance. 
Their  significance  as  a definite  patlndogical  entity  is  undoubted. 
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]\Iacrnscopic  Ai)pe(irrmce  of  the  Corpus  Lntevm  Cyst. 

Tlie  ovary,  whieli  contains  a well-(leveloi)e(l  corpus  luteuni  cyst, 
is  as  a rule  rounded  or  roundly  oval  in  outline.  The  cyst  is  usually 
thick-walled  (Tio'.  21,  42,  Ai)pendix  II),  but  sometimes  cysts  are 
met  with  which  may  he  comparatively  thin-walled  with  a very  thin 
band  of  lutein  tissue  in  their  walls.  (Tig'.  20,  40,  Appendix  II.) 
The  lutein  tissue  in  those  thin-walled  cysts  may  be  confined  to  local 
areas  (Fig'.  20,  2(i,  Appendix  II)  and  not  completely  encapsule  the 
cyst.  However,  the  great  majority  of  cysts  observed  by  us  showed 
a well-marked  band  of  lutein  tissue,  vaiying  from  1 mm.  to  I cm. 
or  more  in  thickness.  (Fig.  42,  44,  Appendix  II.)  The  lutein 
tissue  may  be  normal  lemon  yellow  to  orange  yellow  in  colour,  but 
more  freiiuently  it  is  brownish,  darker  than  the  normal,  or  brownish- 
grey  in  colour.  The  cyst  cavity  contains  a transparent  or  slightly 
yellowish  tluid,  which  is  somewhat  viscid  when  rubbed  between  the 
fingers.  The  inner  lining  appears  greyish  or  greyish-yellow  in  colour 
and  is  always  smooth.  The  cysts  vary  from  a few  millimetres  in 
diameter  to  several  centimetres.  They  are  not  so  easy  to  evacuate 
by  pressure  as  the  cyst  develojied  from  the  (iraafian  follicle.  After 
evacuation,  if  pressure  is  exercised  on  the  ovary,  the  lutein  elements 
in  the  cyst  wall  can  also  be  s(|ueezed  out,  unless  it  has  more  or  less 
disa])peared  and  is  rei)resented  only  by  a very  thin  band.  Elder  says 
that  cystic  change  may  begin  in  several  centres  of  the  lutein  tissue, 
it  being  possible  to  recognize  several  small  cy.sts.  In  one  case  only 
have  two  small  central  cysts  been  seen  in  the  same  corpus  Inteum. 

// istoloyical  Appearance. 

The  wall  is  composed  of  three  layers  which  vary  somewhat  accord- 
ing to  the  stage  of  development  of  the  cyst.  In  the  case  of  a small 
cyst  4 or  4 cm.  in  diameter,  tlie  lining  is  of  loose  connective  tissue 
which  shows  small  spaces  filled  with  fluid.  This  layer  is  very  narrow. 
There  is  a thick  middle  layer  of  lutein  tissue  which  cannot  be 
differentiated  from  a normal  corpus  luteum.  The  fibrous  elements 
of  the  inner  layer  can  be  seen  running  inward  from  the  fibrous 
stroma  of  the  lutein  layer.  The  outer  la.yer  is  a band  comi)osed 
of  connective  tissue,  the  bundles  of  which  are  interlaced  and  concen- 
trically disposed,  representing  the  tunica  externa  of  the  theca 
folliculi. 

In  cysts  which  have  attained  some  considerable  size  tliree  layers 
can  still  be  recognized  in  the  wall.  The  inner  layer  immediately 
surroundiiig  the  cavity  of  the  cyst  is  composed  of  a well-marked  zone 
of  fibrous  tissue  which  is  somewliat  loose  in  stiuctiue.  Tlie  fibres 
are  for  the  most  part,  however,  arranged  concent rically.  Immediately 
surrounding  the  cavity  there  are  fibroblastic  elements  jiresent. 
There  is  usually  some  oedema  of  this  zone.  44ie  middle  or  lutein 
layer  is  comjiosed  of  a stroma  of  connective  tissue  in  which  some  small 
blood-vessels  can  be  seen.  Lying  in  the  fibrous  stroma  lutein  cells 
are  present,  some  apimiently  noi'inal,  others  showing  degeneration. 
The  number  of  these  cells  appears  to  depend  on  the  age  of  cysts  or 
])erhai)S  more  coriectly  the  size  of  the  cyst.  When  a large  cyst  is 
Jiresent,  there  are  fewer  lutein  cells  than  is  the  case  with  smalhu- 
cysts.  The  lutein  tissue  ajijieai's  to  disajijiear  undei'  jiressnri'  of  the 
develojiing  cyst.  The  elements  of  the  outer  layer  also  show  a different 
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apiieaiance  in  the  small  and  larg'e  cysts.  One  can  recogmize  a tran- 
sition between  the  apparently  normal  external  thecal  layer  which 
surrounds  the  lutein  layer  in  the  case  of  very  small  cysts  or  com- 
memdni>-  cystic  formation,  and  a layer  of  dense  connective  tissue 
exceedingly  poor  in  blood-vessels  in  the  larger  cysts. 

Klder  believes  that  the  original  change  is  that  of  hyaline 
degeneration  which  begins  near  the  centre  of  the  corpus  luteum. 
Further,  he  states  that  degeneration  may  begin  in  several  different 
places.  Later,  coalescence  takes  place  as  the  areas  of  degeneration 
enlarge. 

In  the  large  number  of  ovaries  showing  cystic  degeneration 
of  the  corpus  luteiim  which  have  been  examined  large  numbers  of 
atretic  follicles  have  been  observed  in  tlie  earlier  stages  of 
degeneration. 

l*iu()nosis. 

In  our  experience  tlie  prognosis  in  these  cases  of  cystic  corpus 
luteum  is  unfavourable,  since,  as  Williams  indicates,  it  is  so  fre- 
quently associated  with  tubal  pathology.  Attempts  at  treatment 
carried  out  at  this  Institution  have  been  usually  unsuccessful.  Those 
cases  in  which  successes  have  been  obtained  have  been  early  cases  in 
which  the  cyst  has  not  attained  large  size  and  in  which  the  accom- 
panying uterine  affection  has  responded  readily  to  treatment.  That 
the  cyst  ruptures  si)ontaneously  has  not  been  demonstrated  here. 
In  no  case  has  spontaneous  rupture  been  seen,  nor  does  it  appear 
likely  when  the  nature  of  the  capsule  is  considered.  Williams  and 
Hagan  indicate  the  possil)ility  of  spontaneous  rupture.  They  state  : 
So  far  as  determined,  the  cystic  disease  of  the  corpus  luteum  has 
little  significance  beyond  the  one  oestral  period  to  which  it  belongs. 
Generally  it  appears  to  rupture  within  about  three  weeks,  and  dis- 
apj)ears,  a new  o'si-sac  ripens,  and  oestrum  recurs  at  the  regular 
time.”  Williams,  however,  later  indicates  that  the  prognosis  in  such 
cases  is  extremely  serious.  Hammond  states:  ” Although  cystic 

corpora  lutea  have  been  described  by  many  investigators,  it  has  not 
been  shown  that  they  are  associated  with  sterility  or  any  derange- 
ment of  the  cycle  or  of  pregnancy.”  With  this  statement  we  cannot 
agree..  It  must  be  an  extremely  rare  occurrence  for  cystic  degenera- 
tion of  the  corpus  luteum  to  occur  except  as  a sequel  to  uterine,  or 
tubal,  disease;  as  such  it  requires  careful  attention.  Large  lutein 
cysts  have  been  seen  in  which  the  ovary  tissue  had  undergone  atropliy 
and  Httle  more  than  a connective  tissue  capsule  remained.  It  is 
most  unlikely  that  such  an  ovary  would  again  regenerate. 

Krui)ski,  cited  by  Frei,  states  that  corpus  luteum  cysts  are 
a})pareiiTly  without  inij)ortance  to  the  ovary  when  the  volume  of 
lutein  tissue  is  not  too  large.  A definite  vstatement  is,  however,  not 
made  as  to  the  volume  of  lutein  tissue  which  will  have  an  influence 
upon  tlie  ovary.  He  maintains  that  oestrum  is  not  interfered  with, 
that  ripe  follicles  and  corpora  lutea  of  subseipient  interovulation 
periods  may  also  be  present  in  the  ovary.  Further,  the  changes  in 
the  genital  tract  associated  with  oestrum  may  be  concurrent  with 
these  lutein  cysts. 
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T rcut  nicnt 

As  a routine  treatment,  tlie  uterus  lias  been  irrigated  as  desoribed 
under  the  eliapter  on  Endometritis.  After  this  treatment  had  been 
continued  for  a couple  of  weeks,  the  corpus  has  been  squeezed  out 
by  jiressure  througli  the  vagina,  or  the  cyst  has  been  ruptured  or,  it 
rupture  lias  not  been  possible,  punctured,  and  the  lutein  tissue 
squeezed  out  from  its  wall.  Williams’  warning  has  made  us  careful 
to  try  and  clean  up  the  uterus  before  expressing  the  corpus  luteum, 
in  the  lio]ie  of  preventing  further  infection  through  the  wound  in  the 
surface  of  the  ovary. 

When  the  uterus  has  cleaned  uji,  a course  of  ovarian  extract  is 
given,  at  bi-weekly  intervals,  intravenously. 

The  iiossibility  of  curing  the  condition,  when  it  is  unilateral 
and  concurrent  with  tulial  disease  on  the  same  side,  by  ovariosal- 
pingectomy cannot  be  disjnited.  This  treatment  has  been  recom- 
mended by  Williams  for  unilateral  salpingitis. 

{\ ) Pcrsixiencc  and  J)cl(tijed  Regrefision  of  the  Coipns  Lvteum. 

Ender  this  heading  it  is  intended  to  include  corpora  lutea, 
which  do  not  undergo  physiological  resorption  after  a normal  inter- 
ovulation ]ieriod,  an  abortion,  or  parturition. 

Persistence  of  the  corpus  luteum  menstruationis  has  been 
described  by  most  of  the  well-known  authorities  on  diseases  of  the 
genitalia  of  the  cow.  Hess,  Zschokke,  Ojjperniann,  Williams, 
IHchter,  Frei,  and  others  have  drawn  attention  to  this  condition  as 
occurring  frequently  and  causing  sterility  in  the  cow.  Hammond, 
with  a not  too  extensive  material,  considers  he  has  seen  retained 
corpus  luteum  as  the  sole  cause  of  sterility  in  two  cows.  Uichter 
has  described  ])ersistence  as  an  independent  condition  causing 
sterility  in  12  per  cent,  of  the  cows  which  he  examined.  He  saw  it 
associated  with  endometritis  in  5 per  cent,  of  204  cows  which  came 
under  his  notice.  Albrechtsen  and  Nielsen  (piestioii  the  theoiy  of 
persivstence  of  normal  cori)ora  hitea  on  the  grounds  that  it  is  not  a 
primary  condition,  but  rather  is  secondary  to  intlamniatory  diseases 
of  the  genitalia.  Hichtei'  agrees  with  Albrechtsen  ihat  ])ersistenl 
corpus  luteum  has  been  frecpiently  erroneously  diagnosed.  He 
indicates  tlie  possibility  of  incorrect  diagnosis  by  Schumann,  who 
found  somewhat  more  than  00  cows  out  of  1,000  examined  with  ]>er- 
sistent  coiq)us. 

llegarding  the  causation  of  the  condition,  many  theories  have 
been  ])ut  forward.  If  i)ersistent  corpus  luteum  does  aclually  occur 
in  normal  cows,  the  cause  of  siicli  j)ersistence  is  unknown,  llic.liter 
and  Frei  suggest  the  ])ossibility  of  hormone  influence.  ()ur  exj)eii- 
ments  have  led  to  the  belief  that,  it  tliis  is  true,  the  (list nibance 
comes  from  the  ovarian  or  uten'ne  hormone.  A systematic;  examina- 
tion of  the  ductless  glands  have  uj)  to  the  present  failed  to  reveal 
any  constantly  occurring  lesion  outside  the  ovary  itself. 

Zschokke  states  that  pathological  retention  is  dm'  to  rc'lained 
placenta  and  subsecpient  uterine'  infection.  ’hhis  contention  is 
strongly  suppoited  by  Albrec  htsen,  Nielsen,  Williams,  and  Bongardt. 
Hammond  doubts  jiiimary  uterine  infeedion  as  tlic'  cansc'.  lie  says 
it  a])pears  uncertain  whether  nteiine  infeedion  in  itself  caiuses  i)er- 
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sistence  of  the  corpus  luteuiii,  or  whether  a i)ersistent  corpus  luteuin 
intensifies  the  uterine  infection. 

Zschokke  connected  the  feeding  of  rye,  malt,  brewer’s  grains, 
and  sugar-beet  with  j)ersistence  of  the  corjuis  luteuin.  According 
to  Hammond,  these  foods  increa.se  the  milk  yield,  and  he  sugge.sts 
that  the  drain  on  the  organism  due  to  the  increased  milk  secretion 
ju’obably  prevents  the  further  ripening  of  follicles  and  therefore 
causes  cessation  of  oestrum  as  seen  in  cases  of  corpus  luteuin  per- 
sistence. He  further  suggests  the  j)Ossibility  of  these  foods  contain- 
ing sjiecific  sid)stances  suitable  for  the  nutrition  of  the  corpus  luteuin 
and  the  mammary  gland.  AVilliams  mentions  that  retention  fol- 
lowed by  cystic  degeneration  frequently  occurs  as  a sequel  to  hyper- 
trojihied  and  haemoiTliagic  coipora  lutea.  (Uuring  the  conduction 
of  these  observations,  neither  of  these  jiathological  conditions  of  the 
corpus  have  lieen  seen.) 

However,  he  has  seen  normal  cor])ora  lutea  in  normal  cows  tend 
to  remain  in  the  ovary  without  undergoing  atrophy  or  degeneration. 
Williams  draws  attention  to  the  doubt  in  correct  diagnosis.  He 
says  it  is  quite  possible  that  there  may  have  been  ovulation  and  silent 
heat.  This  may  also  be  a ])ossible  exjilanation  for  the  statements  of 
Schmid  and  Kaltenegger  that  there  is  no  histological  difference  in 
the  cor])us  luteuin  which  is  retained  and  that  of  menstruation  or  of 
pregnancy.  To  eliminate  the  iiossibility  of  silent  oestrum,  careful 
and  frequent  clinical  examinations  of  the  genital  tract  niu.st  be  made. 
The  fact  that  oestrum  does  not  a])])ear  is  not  sufficient  evidence  that 
ovulation  has  not  occurred.  It  would  be  unwise  to  diagnose  corpus 
luteum  ])ersi.stens  in  the  absence  of  oestrous  syni])tonis,  without 
frequent  clinical  interjiretation  of  the  (waries. 

Xiehsen  believes  that  retention  may  follow  an  intense  degree  of 
endometritis,  the  direct  cause  being  toxins  jiroduced  in  the  uterus. 
In  his  exiierience  there  was  much  hivstological  change  in  the  retained 
cor])US  in  the  formation  of  connective  tissue  and  sclerosis. 

Oui'  oliservations  sup])ort  the  views  of  Albrechtsen,  Hichter, 
Xielson,  Oppermanu,  and  others,  who  look  upon  persistence  of  the 
cor])Us  luteuin  as  secondary  to  intlammatory  lesions  in  the  genitalia 
or  to  metabolic  changes  in  the  organism.  It  a])])ears  exceedingly 
doubtful  if  retention  of  the  normal  corpus  luteuin  menstruationis 
occurs  in  normal  animals  in  a state  of  physical  fitness  compatible 
with  high  fertility.  The  cases  observed  have  as  a rule  been  asso- 
ciated witii  a history  of  abortion,  placental  retention,  and  metritis. 

Persistence  has  been  rarely  met  with,  as  described  by  Williams, 
in  an  ap])arently  normal  animal.  It  is  cpiestionable,  however,  it  a 
histological  examination  in  these  cases  may  not  have  revealed  patho- 
logical changes  in  the  uterus  or  tubes.  The  concurrence  of  ])ersist- 
ence  of  the  coiq)us  luteum  and  lutein  cysts  has  already  been  pointed 
out.  ()i)])ernian  has  noticed  the  same  concurrence. 

Strodthoff  and  Xielsen  do  not  connect  the  milder  forms  of  endo- 
metritis (dironica  with  jiersistence  of  the  cori)us  luteum.  Williams, 
Strodthoft',  and  others  have  also  indicated  the  concurrence  of  retained 
coiq)us  luteum  and  retention  of  debris  in  the  uterus,  such  as  occurs 
in  pyometra,  hydrometra,  foetal  mummihcation,  and  maceration.  As 
Williams  rightly  points  out,  these  coiqiora  lutea  are  usually  central 
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or  embedded.  They  do  not  protrude  above  the  surface  of  the  ovary. 
NieLseu  maintains  that  the  cor])ora  lutea  found  in  cases  of  ]>yometra 
are  the  result  of  ovulation  subseciuent  to  ])arturition  and  not  to  per- 
sistence of  the  cor])us  luteum  yraviditatis.  He  believes  that  there  is 
no  (piestion  of  ])ersistence  of  the  corpus  in  cases  of  ])yometra. 

There  is  every  ])ossibility  of  ])ersistence  acconi])anying  endo- 
metritis, \vlii(di  cannot  be  dia<>’nosed  clinically  in  some  cases.  It  is 
unlikely  that  such  cor|)ora  lutea  remain  for  months  or  indefinitely 
unchanged  histologically.  They  usually  undergo  cystic  deg'enera- 
tion,  or  become  leduced  in  size,  and  stderotic. 

The  metabolic  changes  in  the  organism  which  are  associated 
with  functional  sterility  may  ])roduce  a degree  of  ])ersistence  or  at 
least  a delay  in  regression  of  the  cor])US  luteum.  As  previously 
stated,  the  great  cause  of  functional  sterility  in  South  Africa  is 
obesity  due  to  inipro])er  feeding  and  insufficient  exercise  in  the  beef- 
breeds  and  feeding  for  high  milk  records  in  the  milk-breeds.  Richter 
has  noticed  jiersistence  in  cattle  kej)t  constantly  in  the  stall  during 
winter  and  early  s])ring.  In  many  such  animals  the  inteiovulation 
periods  are  long  and  irregular,  varying  from  weeks  to  months.  The 
corpus  luteum  which  develops  after  ovulation  may  show  little  change 
in  size  at  a clinical  examination  for  several  weeks.  It,  however, 
slowly  decreases  in  size  and  sinks  to  the  level  of  the  surface  of  the 
surrounding  ovary  surface.  It  is  no  longer  easily  i)al])able  ])er 
rectum.  The  ovaries  are  small  and  there  is  no  evidence  of  ripening 
Graafian  follicles.  However,  at  a ])Ost-mortem  examination  section 
of  the  ovary  usually  reveals  a corpus  luteum  of  consiilerable  size,  and 
brownish  or  l)rownish-grey  in  colour.  There  is  apparently  sufficient 
hormone  secretion  to  intfuence  the  develo])ment  of  furthei'  Graafian 
follicles. 

The  ovaries  of  cattle  suffering  from  functional  sterility  l)ecause 
of  obesity  are  as  a mile  smaller  and  weigh  less  than  normally  fertile 
cattle  of  the  same  age  and  breed.  Histologically  the  ovaries  of 
these  cattle  are  normal  in  that  they  contain  no  pathological  recog- 
nizable lesion.  There  are,  however,  no  large  follicdes  ])resent  such 
as  one  would  expect  to  find  in  the  ojiposite  ovai'y  to  that  containing 
a corj)us  luteum  in  a regressive  stage. 

The  corpus  luteum  in  the  early  stages,  that  is,  foi-  six  oi'  seven 
weeks  after  ovulation,  is  histologically  umdianged,  buf  as  I'egression 
occurs,  it  becomes  fibrous  and  there  is  a gradual  decrease  in  the 
lutein  cells. 

It  is  difficult  to  say  wliat  influences  the  duj'ation  of  regression, 
as  shown  liy  the  duration  of  the  interovulatioii  j)eriod  in  the  same 
animal.  One  would  ex])ect  that  the  lengtli  of  the  iiitei'ovu laf ion 
periods  in  the  same  animal,  without  visible  change  in  comlif ion, 
would  be  a])proxiniately  ecpial.  This,  howevei-,  is  not  the  cast*. 
Ilegression  ko  as  to  allow  ovulation  takes  ])lace  in  some  cast's  in  ;i 
few  weeks,  in  others  it  extemls  ttvei'  mttnlhs. 

liow  ctuitlifit)!!  has  a sttmewhat  similar  elft'cf  ttn  the  ttvarit's. 
Attentit)!!  has  alreatly  been  tlrawn  It)  the  absenct*  t)f  t)t'slrum  timing 
perit)tls  of  tlittught  in  Sttufli  Africa.  Such  tlry  |)erit)ils  h:ive  :i  st'tpiel 
in  that  the  shttrtage  t)f  gi'ass  anti  ftttttl  in  gent*r;il  proiluces  a cttndi- 
tion  t)f  malnutritit)!! . When  the  cttntl it ittii  reaches  a lt)W  stantlanl. 
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siilifunction  of  the  ovaries  occiirs.  This  static  state  continues  until 
after  the  first  rains,  when  with  the  increase  in  condition  the  normal 
physiolof>-ical  activity  of  the  ovaries  is  aoain  evident.  The  corpus 
undergoes  normal  resorption  and  ovulation  occurs  at  normal  intervals. 

Diagnosis. 

Persistence  of  the  corpiis  luteuni  or  delayed  regression  is  asso- 
ciated with  absence  of  oestrum  or  ahnormally  long  interovulation 
periods.  Wester  maintains  that  the  corp\is  luteum  which  is  not 
resorhed  does  not  prevent  the  development  of  a new  follicle.  He 
says  one  frequently  sees  follicles  ri2)en  and  ovulation  takes  place 
although  the  ovary  still  contains  a fairly  large  cor])us  luteuni.  He 
further  states  that  the  oestrum  following  expression  of  the  coiqms 
luteum  is  not  associated  with  ovulation.  The  statement  of  Wester 
is  not  in  agreement  with  the  observations  of  other  authorities. 
Williams,  for  instance,  has  seen  conce])tion  follow  the  service  during 
the  oestral  jieriod  following  ex])ression.  Similar  observations  have 
been  made  here  when  the  corpus  has  been  expressed  from  an 
a])i)arently  normal  animal. 

The  diagnosis  of  ])ersistence  or  delayed  regression  of  the  coiqins 
luteum  can  be  made  only  by  freiiuent  clinical  examinations  of  the 
ovaries,  so  that  the  possibility  of  silent  heat,  as  described  by  Nielsen, 
Strodtholf,  Ktipfer,  Hammond,  Richter,  Frei,  and  others,  may  not 
be  overlooked.  Clinical  examinations  made  at  weekly  intervals  will 
enable  a determination  to  be  made  of  any  changes  which  occur  in 
size  or  consistency  of  the  coiq)us.  It  is  on  the  results  of  these  frequent 
examinations  that  the  statement  regarding  the  rarity  of  ])ersistence 
in  normal  cattle  is  made.  Had  the  diagnosis  been  made  on  one 
clinical  examination,  which  showed  the  ])resence  of  a corpus  luteum, 
followed  by  absence  of  oestrous  syni])tonis,  the  percentage  of  retention 
recorded  would  have  been  higher.  Hess  maintained  that  a persistent 
corpiis  hiteiim  and  a normal  coiq)us  could  be  differentiated  at  a 
clinical  examination  by  the  fact  that  the  former  is  smaller,  hrnier, 
and  less  prominent,  (fpperman,  Stalfors,  Richter,  and  Frei  point 
out  the  extreme  difficulty  in  diiferentiation  at  a clinical  or  post- 
mortem examination. 

.Since  ])ersistence  or  delayed  legression  of  the  corj)ixs  is  con- 
sidered secondary,  one  must  exi)ect  to  find  jxathological  lesions  of 
the  genitalia  or  conditions  associated  with  functional  sterility  con- 
current. 

In  many  cases  where  the  coiq)us  luteuni  has  become  embedded 
it  will  not  protrude  above  the  surrounding  ovarian  surface.  It  then 
becomes  exceedingly  difficult  to  make  a definite  diagnosis.  The 
ovary  may  be  somewhat  large,  round,  or  ovoid,  but  the  corpus  luteum 
it  dee])ly  embedded  cannot  be  felt.  However,  the  concurrent  syni])- 
tonis  in  the.se  cases  usually  justify  the  diagnosis  of  ])ersistence  or 
delay  in  regression. 

P ro  gnosis. 

In  view  of  our  belief  that  the  condition  is  secondary,  the  prog- 
nosis ai)i)ears  to  dei)end  entirely  on  the  ])rimary  pathological  lesion. 
It  is  good  in  cases  of  subacute  metritis  which  has  been  treated  early. 
When  it  occurs  concurrently  with  iiyometra,  hydronietra,  or  old- 
standing  ca.ses  of  metritis  chronica  catarrhalis,  it  is  exceedingly 
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doubtful.  If  tubal  disease  is  present  and  diagnosable,  it  is  bo])eless 
as  a iide. 

Wb  en  delay  in  regiession  is  a eoncurreut  symidoni  witli  ineta- 
bolie  ehang'e  in  the  organism,  associated  with  sterility,  the  prognosis 
can  l)e  considered  good  unless  the  case  is  one  of  old-standing  func- 
tional stei'ility,  in  which  histological  examination  as  a rule  shows 
atro])hy  of  the  iiterine  mucosa.  These  old-standing  cases  have  been 
found,  with  one  or  two  exceptions,  most  obstinate  in  treatment, 
while  functional  sterility  in  young  cattle  res])onds  readily  to  treat- 
ment. 

Treatment. 

Treatment  is  first  based  on  ovei'coming  of  the  primary  patho- 
logical lesion.  However,  when  there  is  no  clinical  evidence  of 
disease  of  the  genitalia,  it  is  considered  advisable  to  look  ujh)!! 
the  ])ossibility  of  such  a condition  as  very  real.  All  cases  are  treated 
by  uterine  irrigation  and  massage,  as  indicated  under  diseases  of  the 
uterus.  If  the  cor])Us  still  ]>ersists  and  shows  no  evidence  ot  regres- 
sion within  thiee  weeks  after  the  commencement  of  treatment,  it 
is  expressed  by  pressure  thro\igh  the  vagina.  This  combined  method 
of  treatment  has  been  recommended  by  Albrechtsen,  l)ut  the 
exi)ression  of  the  corjms  has  been  delayed  until  the  uterus  has  had 
four  to  six  irrigations. 

In  the  case  of  embedded  corpus,  expression  is  sometimes  an 
exceedingly  difhtuilt  o])eration  reciuiring  considerable  ])ressiu'e.  This 
difficulty  has  been  ])ointed  out  by  "Williams,  Richter,  and  others.  In 
cases  of  ])yometra  in  which  the  ovary  cannot  be  reached  from  the 
vagina  until  the  contents  of  the  uterus  aie  removed,  the  contraction 
of  the  uterus,  which  takes  place  within  two  to  three  weeks  ot  treat- 
ment, allows  of  the  iisual  ex})iession  by  vaginal  ])ressure. 

AVilliams  and  ( tjjperman  have  advised  the  incision  ot  the  ovary 
with  the  cyst  knife,  when  com])ression  fails.  AVilliams  has  siiccess- 
tully  ex])ressed  corj)ora  lutea  in  this  manner,  by  hrst  incising  and 
then  a])plying  pi'essure  through  the  vagina.  He  suggests  la])arotomy 
to  allow  ot  direct  ovarian  manipulation  wlien  vaginal  or  rectal 
])ressure  fails  to  dislodge  a I'etained  cor])us. 

Several  observers  have  recoi'ded  success  in  the  treatment  of  per- 
sistent corpus  luteum  by  expression  alone.  It  is  (piite  ])robal)le  that 
ex])ression  would  favourably  influence  a slighf  catari'hal  mefritis 
by  ])roducing  confraction,  hyperaemia,  and  allowing  tlie  develop- 
ment of  (jraafian  folli(des,  since  oestrous  symptoms  usually  apjieai' 
on  tlie  third  or  fourth  day  following.  The  good  results  in  these 
cases  ot  catarrhal  metritis,  which  are  (dinically  (liagnosal)le,  follow- 
ing simple  ex])ression,  may  ])ossibly  account  foi'  an  incoiiect  diagnosis 
that  the  coiidition  is  a primaiy  phenomenon. 

Delay  in  legression  accom|)anying  metabolic  disturbanci'  nnist 
be  treated  accoialing  to  the  re(iui rements  of  individual  case's.  Olu'se 
cows  and  heifers  have  been  put  on  to  a weight-ieducing  I'ation,  with 
sufficient  exercise.  The  genitalia  ai('  stimulated  to  physiological 
activity  by  bi-weekly  massage.  They  are  pul  on  to  a balanced  ration 
with  a libei’al  allowance  of  gi-een  food  and  bom'int'al.  M’Ik'  coi'|)us 
luteum  is  not  disloged.  Young  cattle  (piickly  react  to  this  fonn  ot 
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treatment.  The  rhythm  of  the  oestroiis  cycle  is  usually  quickly 
restored . 

Various  other  methods  of  treatment  are  heing-  tried  in  old- 
standing’  obstinate  cases.  The  work  is  as  yet  inconi])lete,  hut  the 
most  successful  results  have  been  obtained  from  a comhination  of 
the  above  method  with  bi-weekly  intravenous  injections  of  whole 
ovary  extract  and  ovarian  grafting. 

Cows  and  heifers,  in  which  low  condition  can  ex])lain  the  sub- 
function of  the  ovary,  quickly  react  to  a suitable  balanced  ration 
with  green  food  in  abimdance  and  ovarian  and  uterine  stimulation 
])y  massage.  In  these  cases  the  use  of  a])hrodisiacs,  as  recommended 
by  Oppermann,  Nielsen,  and  others,  have  been  found  of  little  or  no 
value  in  arousing  the  ovaries  to  activity. 

Similar  treatment  can  he  used  in  heavy-milking  cows  in  which 
suhfunction  of  the  ovaries  is  evident.  Uterine  massage,  whole  ovary 
extract,  a liberal  ration  of  green  food,  with  suitable  exercise  and 
company  with  the  bull,  as  a rule,  overcome  the  difficulty  within 
four  to  six  weeks. 


(^’l)  1 11(1  inatioii . 

Induration  of  the  ovary  has  been  observed  in  a small  percentage 
of  the  cows  shuightered  because  of  incuiable  sterility  during  these 
investigations.  Sclerosis  of  the  ovary  in  the  cow  has  been  described 
by  several  authorities  on  disease  of  the  reproductive  organs  in  cattle, 
including  Frei,  Hammond,  and  Zschokke. 

It  appears  that  the  condition  is  secondai’y  to  ])rimary  disease 
of  the  uterus  or  the  tubes  or  to  old  age.  The  cases  which  have  come 
to  notice  in  younger  cattle  have  been  associated  with  perioophoritis, 
sal])ingitis,  and  ])avilionitis,  with  encai)Sulation  of  the  ovary  within 
the  ovarian  pocket  or  the  hmbriated  extremity  of  the  tube.  The 
association  between  primary  inflanimatory  change  in  the  uterus  and 
the  tnbes  has  been  desmibed  by  Nielsen,  Hertschy,  Zscliokke,  Posselt, 
and  others.  The  possibility  of  early  iiiHammatory  change  in  the 
ovary  resnlting  from  infection  followed  by  organization  of  the 
cellular  elements  ai)})ears  likely.  Zschokke,  however,  suggests  ])Os- 
sible  toxic  influence  as  a stimulant  to  the  growth  of  fibrous  tissue, 
the  toxins  res])onsihle  being  develoj)ed  in  metritis.  Ilammond  men- 
tions that  frecpient  ovulation,  followed  by  cor])ora  Intea  and  cor})ora 
albicantia,  is  the  cause  of  induration  in  old  cows. 

In  the  cases  encountered  here,  the  ovary  has  been  difficult  to 
pal])ate,  as  it  was  surrounded  by  fibrous  adhesions,  which  ])assed 
between  it,  the  mesosal])inx,  the  broad  ligament,  and  the  uteiine 
horn.  (Figs.  29,  4d,  A])i)endix  II.)  It  has  been  seen  as  a unilateral 
and  a bilateral  condition.  When  bilateral,  oestrum  and  ovulation 
have  been  in  abeyance.  When  it  was  unilateral,  oestrum  has 
occuired,  hut  at  irregular  intervals.  The  iri’egularity  of  oestrum  in 
all  jiathological  comlitions  of  the  ovary  has  already  been  discussed. 

(Jn  post-mortem  examination  the  ovary  was  enc,ai)suled  by  con- 
nective tissue  adhesions,  which  wei’e  st]’i])])ed  off  only  with  difficulty. 
The  surface  was  rough  and  greyish-white  in  colour.  The  ovary  was 
smaller  than  normal  or  not  increased  in  size.  It  was  firm  on  palpa- 
tion. There  was  no  trace  of  (jraafian  follicle  or  cori)US  lutenin 
a])parent  through  the  surface. 
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()ii  section,  the  ])areiicliyma  was  firm,  and  greyish-white  in 
colour.  Traces  of  lutein  tissue  were  sometimes  seen.  Xo  macrosco])ic 
follicles  were  ])resent.  Small  centi'al  cysf-like  strucfures  have  heen 
observed . 

The  hyi)ertro])hied  sclerotic  ovary  described  by  Frei  and  others 
has  not  been  seeii. 

Histological  examination  shows  the  absence  of  g’erminal 
ei)ithelium.  The  ])aren(diyma  is  re])resented  by  more  or  less  dense 
connective  tissue.  (Fig'.  SO,  Ai)])endix  III.)  Xo  follicles  may  be 
a])])arent,  or  here  and  theie  follicles  underg-oing'  atrefic  degeneration 
may  be  ])resent.  ('orpoia  albicantia  have  been  seen.  Tertiary 
follicles  were  never  encountered.  Small  cysts  with  or  without 
e])ilhelial  lining'  may  be  ])resent.  Frei  describes  the  i)resence  of 
small  follicles  and  multi])le  or  single  cystic  degeneration.  He  has 
seen  sclerosis  in  the  shee])  in  which  he  describes  the  absence  of 
])rimary  follicles,  corpora  lutea,  and  germinal  ei)ifhelium.  The 
stroma  showed  much  young'  connective  tissiie  and  towards  the  surface 
a round-cell  infiltiation . 

Sclerosis  of  the  ovary  as  a primary  disease  plays  no  imjiortant 
I'dle  as  a cause  of  sferility  in  cattle,  since  it  is  a])parently  a seipiel 
to  diseases  of  the  uterus  and  the  tubes,  which  in  most  cases  gravely 
endang'er  tlie  fertility  of  the  animal.  When  established,  it  is  un- 
likely that  any  form  of  treatmenf  will  ag-ain  produce  ])hysiolog'ical 
activify.  The  pathological  chang'e  seen  in  our  cases  has  been  ii're- 
])arable.  I'reatnient  must  be  confined  to  ])revention  by  aj)])lying' 

suitable  therapeutic  measures  in  diseases  of  the  uterus  and  the  fal- 
loi)ian  tubes.  Further,  care  niiist  be  taken  in  manii)ulation  of  the 
ovary  when  treating  cysts  or  retained  cor])ora  lutea.  Maui j)ulations 
must  be  as  gentle  as  possible.  Rough  careless  handling,  which 
causes  severe  crushing,  is  contra-indicated,  as  oophoritis  may  follow. 
It  is  ([uite  ])ossible  that  the  lesulting  inflammatory  phenomena  may 
result  in  organization  of  the  cellular  elements  with  sclerosis  and 
atrophy  of  the  normal  ovary  jiaienchyma . 

FUNCTIONAL  STERILITY. 

FrNCTiON.ri.  Stekility,  the  cause  of  which  a])pears  fo  be  due  to 
metabolic  disturbance  of  the  organism,  has  been  referi'ed  to  fre- 
<|uently  throughout  this  ])a2)er.  The  general  causation  has  been 
described  in  the  introduction.  The  ovarian  change  and  its  infliHMice 
on  tlie  oesti'ous  cycle  has  been  discussed  in  the  clia|)tei'  “ Diseases 
of  the  ()vary.”  The  diagnosis,  methods  of  ti'eatment,  and  llie  results 
obtained  by  treatment,  have  also  been  l)riefly  refei'i'ed  to. 

The  subject  of  functional  sterility  is  at  present  receiving  atten- 
tion at  this  Institution.  Iloweve]',  tlie  numIuM'  of  animals  wliicli 
has  been  under  observation  is  considered  insuliicient . It  is,  there- 
fore, intended  to  postpone  wi'iting  up  tin*  results  of  oui-  obsmvations 
until  a latei'  date  when  they  will  be  moi'c  conclusivi'. 
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APPENDIX  I. 

Ill  this  Appendix  details  are  given  concerning  the  general  appearance, 
liistory,  gross  examination,  post-mortem  examination,  histological  examination 
of  the  genitalia  and  the  endocrine  glands,  treatment,  and  the  cause  of  sterilit}- 
in  the  case  of  cows  slaughtered  as  incni-ahle  during  these  investigations. 


CASE  I.  (Sec  Appendix  II,  Fig.  l-I 

AYRSHIRE  COW  0.2,  o YEARS  OLD. 

Date  of  fiyxf  (\ra mhintion,  17.8.25.  Dote  of  shnighfer,  0.8.25. 


•STERILITY  OE  COWS. 


924 


CASE  2.  (See  Appendix  II,  Eig.  2.) 

AYRSHIRE  COW  0.37,  17  YEARS  OU). 

Daia  of  first  cramiiiafion,  20.8.25.  Bate  of  slmuihter,  16.6.26. 


.1.  QUINI.AN. 


025 


HEREFORD  COW  ^'o.  T.U.C.  1,  7 YEARS  OLD, 

Ihife  of  first  (’.ramimitiou , 14.2.27.  Jtate  of  salughter,  24.2.27. 


.STERILITY  OF  COWS. 


K 

O 
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Case  4.  (See  Appendix  11,  Fig.  4.) 

FRIESLAND  COW  1212,  HORN  1909. 

Date  of  jirfit  examination , 24.7.25.  Date  of  slaughter,  3.12.25. 


J.  QUINLAN. 


istlnims,  18-5 


FRIESLAND  COW  1213.  HORN  13.5.13. 

Date  of  first  cj-<im  'u\(itum , 24.7.25.  Jhite  of  shmghicr,  13.4.26. 


STERILITY  OF  COWS. 
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Case  6.  (See  Appendix  IJ,  Fig.  C.) 

FRIESLAND  C'OW  1215,  AGE  13  YEARS. 

Date  of  first  exa  mituition , 24.7.25.  Date  of  slnuahter,  25.2.27. 


J.  QUINLAN. 


isthmus,  24  cm.,  woiRht,  29  gms. 


C'ASE  7.  (See  Appendix  II,  Fig  7.) 

SHOR  THORN  COW  1218,  AGE  10^  YEARS. 

Date  of  first  examination,  24.7.25.  Date  of  slaughter,  8.7.27. 


STERILITY  OF  COAVS. 
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CASE  8.  (See  Appendix  II,  Fig.  8.) 

SHORTHORN  COW  1219,  9 YEARS  OLD. 
Date  of  first  e.ram  'n}atiun , 9. 7. 25.  Date  of  slaughter, 


QUINLAN 


931 


NATIVP]  COW  1293,  BORN  1920. 

Jhife  of  fil'd  r.rojiiiii(ifioii,  21.10.25.  J>nte  of  slaug]itfr,  29.10.25. 


STERILITY  OF  COWS. 


9:^2 


CASK  10.  (Sec  Appendix  II,  Fig.  10.) 

FRIESLAND  C'OW,  10  YEARS  OLD. 

Date  of  first  ('.vununat'ion , 12.8.25.  Dote  of  slaughter,  17.8.26. 


J.  QUINLAN. 


9;i3 


CASK  11.  (!;lee  Appendix  It,  Fig.  11.) 

FEIKSLAND  COIV  1632,  AGE  A150UT  7 YEARS. 

Date  of  first  exanihiatioii , 12,8.25.  Date  of  slauuhter,  25.6,26. 


S'J'EKILITY  OP  COWS. 
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CASE  12.  (See  Appendix  II,  Fig  12.) 

FRIESLAND  COW  163.1,  6 YEARS  OLD. 

Vote  of  first  exnrnin-atiori.  12.8.2.3.  Date  of  slaughter,  26.11.25. 


J.  QUINLAN. 


Lengtti,  inchuling  isthimis,  21  cm.,  weight  20 •.I  gms. 


FRIKSI.ANl)  COW  YKARS  OU). 

])af(‘  of  first  exam  illation,  12.8  25.  Jhitr  of  shniijhter,  19.8.2(i. 


STERILITY  OF  COWS. 
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CASE  14.  (See  Appendix  !I,  Eig.  14.) 

FRIESLAND  COW  1637,  5 YEARS  OLD. 

Date  of  first  exam  ination , 12.8.2.5.  Date  of  sJaughte r,  29.10.25. 


J.  QUINLAN. 


n;<7 


l!)-5  cm.,  weight  22-5  gms. 


CASE  15.  (Sec  Appendix  II,  Fig.  15.) 

FRIESLAND  COW  1638,  7 YEARS  OLD. 

Date  of  first  exa  mination , 12.8.25.  Itatc  of  slaughter,  22.4.26. 


STERILITY  OF  COWS. 
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FKIESLAND  C'OW  1639,  9 YEARS  OLD. 

Date  of  first  cxaminafion,  12.8.25.  Date  of  slaughter,  12.3.26. 


J.  QUINLAN. 


weight  8T-.')  gms. 


CASE  17.  (Sec  A])pendix  IT,  lAg.  17.) 

FRIESLAND  COW  Ki40,  14  YEARS  OLD. 

]>(if(’  of  fiisf  CTOininntion , 12.8.2.5.  Date  of  slaughter,  29.10.25. 


.STERILITY  OF  COWS. 


940 


weight  39-5  gras, 


CASE  18.  (Sec  Appendix  II,  Fi".  18.) 

FRIESLAND  COW  1657,  6 YEARS  OLD. 

Date  of  first  examination;  22.8.25.  Date  of  slaughter,  20.4.26. 


J.  QUINL.iX. 


CV\SE  19.  (Sec  Appendix  H,  Fi^.  19.) 

FRIESLAND  COW  165S,  6 YEARS  OLD. 

Date  of  first  r.ra mination , 22.8.25.  Date  of  slnuf/hter,  10.8.26. 


.STERILITY  OF  COWS. 
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24  cm.,  weight  30-5  gms. 


CASE  20.  (See  Appendix  II,  Fig.  20.) 

FRIESLAND  COW  1659,  11  YEARS  OLD. 

Bate  of  first  examination , 22.8.25.  J>ate  of  slaughter,  28.4.26. 


J.  QXJINI.AN. 


94;j 


(ding  i.'ithmus,  31-8  cm.,  weight  30  gms. 


FRIESLAND  C'OW  Ki60,  11  YEARS  OLD. 

Ihde  of  fii'st  exum  inafion , 22.8.2.5.  Ihitc  of  slaughter,  11.8.2(i. 


STERILITY  OF  COWS. 


944 


•2  cm.,  weight,  20  gms. 


J.  QUINLAN. 


C’ASK  23.  (See  Appendix  II,  Fig.  23.) 

FRIP:SLAND  cow  No.  1663,  10  YEARS  OLD. 

Date  of  first  examination,  27.8.25.  Date  of  shnujliter,  18.2.27. 


STERILITY  OF  COWS. 


946 


I’ust-mortr  Ml  KxamiMatioii  of  tlic  (ianital  Appanitas. 


.T.  UriNLAN. 


31 
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FRIESLAND  COW  1665,  10  YEARS  OLD. 

Date,  of  e.rnmiriotwn,  27.8.25.  Thifc  of  tihnighfcr,  17.8.27. 


STERILITY  OF  COWS. 
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CASE  26.  (See  Appendix  II,  Fig.  27.) 

FRIESLAND  COW  16S2,  12  YEARS  OLD. 

Date  of  first  cxaininutiuii , 28.8.25.  Date  of  slaughter,  21.11.25. 


•J.  QUINL.\N. 


CASE  27  (See  Appendix  II,  Fig.  28.) 

FRIESLAND  COW  I68;i,  5 YEARS  OLD. 

])iifc  of  first  e.ro-miiuifioii , 28.8.25.  Date  of  sIaii(i7Dcr,  5.11.25. 


STERILITY  OF  COWS. 
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21  cm.,  weight  22  gms. 


FHIKSLAND  COW  ]68o,  11  YEARS  OLD. 

Date  of  first  exaiiihinHon , 28.1^.25.  Date  of  slaughter,  5.5.26. 


J.  QXTINLAN. 


y5i 


CASE  25).  (See  Appendix  II,  Fig.  26.) 


STERILITY  OF  COWS. 


952 


CASE  30.  (Genitalia  not  photographed.) 


J.  QTJINOAN. 
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CASE  31.  (See  Appendix  II,  Fig.  30.) 

AYIISHIRE  COW  1806,  10  YEARS  OLD. 

Date  of  first  examination.  23.10.2.5.  Date  of  sJanghter.  5.11.25. 


STERILITY  OF  COWS. 


954 


icling  isthmus,  20-5  cm.,  weight  20  gms. 


Post-mortem  Examination  of  the  (Jenital  Apparatus. 


J.  QUINLAN. 


weight  20 -G  gins. 


CASE  33.  (See  Aj>peiulix  II,  Fig.  32.) 

AYRSHIRE  COW  1808,  7 YEARS  OLD. 

Date  of  first  examination , 23.10.25.  T>ate  of  slaurjhter,  5.11.25 


STEEILITY  OF  COWS. 


956 


istinmis,  22  cm.,  weight  24  gms. 


J.  QUINLAN. 
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CASE  35.  (See  Appendix  II,  Fig.  34.) 

FRIESI,AND  COW  1871,  4 YEARS  OLD. 

Bate  of  first  examination,  9.2.26.  Bate  of  slavr/hter,  1.7.26. 


.STERILITY  OF  COWS. 


istlimiTs,  22.,  weight  27  gms. 


(’ASK  ;5().  (See  Api)endix  JJ,  Fig.  35.) 

FHIKSl.AM)  row  2071,  5 YFAHS  OLD. 

I)(il>  of  filxi  niofitiii , 15.4.2(5.  Dafe  of  xlatnihfer,  15.6.2G. 


J.  QUINLAN. 
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CASE  37.  (See  Appendix  IJ,  Fig.  36.) 

FRIESEAND  COW  2073,  8 YEARS  Of.D 
Jhitc  of  first  examination,  20.4.26.  Date  of  slaughter,  17.6.26. 


STKRH.ITY  OF  COWS. 


960 


CASE  38.  (See  Appendix  II,  Fig.  37.) 

FRIESLAND  COW  2074,  10  YEARS  OLD. 

Date  of  first  examination,  20.4.26.  Date  of  slaughter,  22.6.26. 


J.  QUINLAN. 


CASK  39.  (See  Appendix  II.  Fig.  38.) 

FKIESLAXn  C()W  2110,  0 YEARS  OLD. 

Date  Ilf  firaf  I'.roniiiKitiun , 3.8.20.  Diitp.  of  ulaiifihfei , 23.9.26. 


STERILITY  OE  COWS. 


10  cm.,  weight  2.'"v5  gms. 


CASE  40.  (See  Appendix  Jl,  Fig.  39.) 

FRIESLAND  COW  2111,  8 YEARS  OLD. 

Hafe  of  first  examination , 3.8.26.  Date  of  slaufihter,  16.9.26. 


J.  UUIALAN. 
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OASE  41.  (Soe  Appendix  Jl,  Fig.  10.) 

FRJFSLAND  COW  2112,  6 YEARS  OLD. 

Date  of  first  examination,  8.7.26.  Date  of  slaughter,  7.9.26. 


STERILITY  OF  COWS. 


.T.  QUINLA.N. 


t'ASlC  4.'5.  (Soe  Ai)peiulix  IJ,  Fig.  42.) 

FKIFSLAND  COW,  !)  YEARS  OLD. 

Date  of  first  examination,  4.8.2(i.  Jhite  of  slavqhtcr,  24.8.26. 


STERILITY  OE  COWS. 


KR1EST,A\D  COW  21 15,  6 YEARS  OLD. 
l>af('  of  fi ist  cxnmimif'iov , 4.8.26.  Du-fr  of  slaiii/hfer,  9.12.26. 


.1.  QUINI.AjN. 
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isthmus,  19  cm.,  weij^lit  22-5  gms. 


CASE  45.  (See  Appendix  II,  Fig.  44.) 

SHORT.HORN  COW  No.  2141,  4 YEARS  OLD. 

Pate  tjf  first  examination , 22.8.26.  Pate  of  sla  lighter,  26.10.26. 


^TKIULITY  OF  COWS. 
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SHOKTHQKN  t'OW  No.  2142,  3i  YEARS  OLD. 

Date  of  first  examination,  22.8.26.  Date  of  slaughter,  2.11.2G. 


J.  QUINL.-IN. 
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CASE  48.  (See  Appendix  II,  Fig. 


J.  QUINLAN. 
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22  cm.,  weiHlit  28  gms. 


CASE  49.  (See  Appendix  II,  Fig.  48.) 

FRIESLAND  COW  2148,  BORN  23.4.18. 

Date  of  first  examination , 22.8.26.  Date  of  slaur/htcr,  24.8.27. 


STEKILITY  OF  COWS. 
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CASK  ;■)().  (See  Appendix  II,  Fig.  49.) 

FRIESLAND  COW  No.  2149,  AGE  14  YEARS. 

Date  of  first  examination,  22.8.2G.  Date  of  slanyhter,  19.10.26. 


J.  QTJINL.\N. 


FRIKSLAND  COW  2]o0.  AGE  15  YEARS. 

Date,  of  first  cjcarnination,  22.8.26.  Date  of  slaughter,  12.10.26. 


STERILITY  OF  COWS. 
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[ding  isthmus,  20  cm.,  weight  26-5  gms, 


CASK  52.  (See  Appendix  II,  Kip;  51.) 

FRIESLAND  COW  No.  2160,  AGE  11  YEARS. 

Ddfe  of  first  exoniination , 27.S.26.  Date  of  stnvghter , 7.9.27. 


J.  QUINLAN. 
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FRIESLAND  COW  2161,  AGE  S YEARS. 

Date  of  first  exairunation , 27.8.26.  Date  of  slaughter,  31.8.27. 


STERILITY  OF  COWS. 
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CASE  54.  (See  Appendix  II,  Fig.  53.) 

FRIESLAND  COW  2162,  AGE  5 YEARS. 

Date  of  first  exnmination , 27.8.26.  Date  of  slmir/hter,  15.1.27. 


J.  QUINJaN. 


CASE  55.  (See  A])penclix  II,  Kig.  54.) 

ERIESLAM)  C’OW  2163,  AGE  4 YEARS. 

J)iife  of  fii'sf  ('x(ni)  i nafioii , 8.9.26.  Duic  of  shmghfer,  21.9.27. 


■STERIJ.ITY  OF  COWS. 
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HEREFORD  CX)W  2264,  AGE  10  YEARS. 

Date  of  fimt  examination,  4.2.27.  Date  of  slaufihter,  11.2.27. 


J.  QUINLAX. 


SIEKILITY  OF  COWS. 


CASE  57.  (See  Appendix  II,  Fig.  56.) 

Genital  organ.s  of  heifer  579. 

Uterus  shows  tubercular  lesions  in  the  mucous  membrane. 

The  fallopian  tubes  and  the  ovaries  are  free. 

Tubercular  lesions  were  also  present  in  the  lungs,  bronchial,  mediastinal, 
and  retropharyngeal  lymphatic  glands. 

The  ovaries  are  in  an  inactive  state.  There  are  several  Graafian  follicles 
in  a static  state.  There  is  no  recent  corpus  luteum.  The  corpus  luteum  of 
the  last  interovulation  period  is  very  small  and  chocolate  in  colour.  It  is  just 
visible  on  the  surface  of  the  ovary  as  a broAvn  speck  about  2 mm.  in  diameter. 

CASE  58.  (See  Appendix  II,  Fig.  57.) 

Shows  static  state  of  the  ovaries  of  a cow  which  suffered  from  functional 
sterility  because  of  obesity. 

CASE  .59.  (See  Appendix  II,  Fig.  58.) 

Portion  of  the  vagina,  cervix,  and  uterus  of  a cow  showing  an  acquired 
stenosis  of  the  cervix  and  uterus  bipartitus  completus. 

CASE  60.  (See  Appendix  II,  Fig.  -59.) 

Bovine  ; genital  tract  sent  from  Durban  Abattoir ; specimen  6048. 

The  right  ovary,  3.5  X 2.4  X 2.5  cm.,  is  oval  in  shape  and  firm.  Its  surface 
is  smooth,  of  a pinkish-grey  to  yellow  colour.  It  shows  four  irregular  areas 
of  lutein  tissue  on  its  surface.  Towards  its  anterior  pole  there  is  a prominence 
over  which  the  capsule  is  thin,  showing  a yellow  colour  underneath.  On  section, 
practically  the  whole  ovary  is  made  up  of  yellow,  crumbly,  slightly  adhesive 
material  showing  admixture  with  white  hair.  The  hairs  are  not  very  numerous, 
but  they  are  diffusely  dispersed  throughout.  The  tissue  is  easily  enucleated 
from  the  capsule,  from  which  several  hairs  appear  to  grow.  The  inner  surface 
of  the  capsule  is  otherwise  smooth.  Towards  the  posterior  pole  of  the  ovary, 
the  capsule  is  up  to  a thickness  of  .6  cm.  ; it  appears  greyish-white  in  colour, 
but  does  not  show  macroscopic  evidence  of  developing  (Iraafian  follicles.  That 
the  ovary  has  ovulated  would  appear  evident  from  the  presence  of  the  remains 
of  corpora  lutea.  The  left  ovary,  2 x 1.3  X 1.4  cm.  shows  a prominent  corpus 
luteum  of  a pale  orange  colour.  On  section,  the  corpus  luteum  fills  practically 
the  entire  ovary.  The  ovary  tissue  remaining  is  represented  by  a narrow  band 
around  the  apparently  normal  corpus  luteum. 

CASE  61.  (See  Appendix  II,  Fig.  60.) 

Portion  of  the  genitalia  of  a cow,  showing  a fibroma  in  the  dorsal  wall  of 
the  pars  indivisa  of  the  uterus. 

C'ASE  62.  (See  Api^endix  II,  Fig.  61.) 

Portion  of  the  genitalia  of  a cow,  showing  cervical  deformity.  Fig.  b^ 
shoAvs  a .small  central  cavity  in  corpus  luteum  I. 

CASES  63  .A.ND  64. 

Shows  the  changes  in  the  rumi)  seen  in  cows  suffering  from  cystic  degenera- 
tion of  the  Graafian  follicle  and  nymiihomania. 
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J.  QUINLAN. 


APPENDIX  II. 

In  this  appendix  are  siiowii  pliotographs  of  the  genitalia  of  cows  slaughtered 
and  also  the  photographs  of  a few  individual  cows  which  are  considered 
interesting  or  in  which  the  lesions  producing  sterility  caused  anatomical 
changes  in  the  general  appearance. 

d’he  photographs  were  taken  by  Mr.  Theo.  Meyer,  of  this  Institution,  from 
coloured  drawings  made  of  the  fresh  genitalia  by  IVIiss  I^etty  and  Miss  Boezaart, 
artists  at  the  Institution. 


Fig.  1.  (Cose  1,  App.  I.) 
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A. 


B. 


Fig.  2.  (Case  2,  App.  1.) 
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Fig.  3.  (Case  3,  App.  I.) 


STEHIIJTY  OF  COWS. 
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Fi(i.  4.  ((^ise  4,  App.  f.)  Fig. 


J.  QTJINI.AN. 


Fkj.  6.  (Case  G,  App.  I.) 
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A. 


B. 


Fig.  7.  (Case  7,  App.  I.) 
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Fig.  8.  (Case  8,  Apj).  I.) 
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A. 


B. 


Fig.  10.  (Case  10,  App.  1.) 
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STERILITY  OF  COWS. 


Fig.  11.  (Case  11,  App.  I.) 


A. 


J.  QUINLAN. 


Fig.  13.  (Case  13,  App.  I.) 


Fig.  14.  (Case  14,  App.  I.) 
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Fig.  15.  (Case  15,  App.  1.) 
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B. 


Fig.  16.  (Case  16,  App.  I.) 
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A. 


J.  QUINLAN. 
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Fig.  18.  (Case  18,  App.  I.) 
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Fig.  19.  (Case  19,  App.  I.) 


Fig.  20.  (Case  20,  App.  I.) 
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STtUlLITY  OF  COWS. 


Fig.  21.  (Case  21,  App.  I.) 


Fig.  22.  (Case  22,  App.  I.) 
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Fig.  23.  (Case  23,  App.  I.) 


Fig.  24.  (('ii.so  24,  A])]).  I.) 
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Fig.  “25.  (Case  25,  App.  I.) 


Fig.  26.  (Case  29,  App.  I.) 
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Fig.  27.  (Case  26,  App.  I.) 
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SXEKILITY  OF  COWS 


B. 


Fig.  28.  (Case  27,  App.  I.) 
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C. 


I''k;.  29.  (Case  28,  A[)p.  I.) 
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B. 
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Fig.  31.  (Case  32,  App.  I.) 


lUOo 


STKRILITY  OF  COWS. 


Fig.  33.  (Case  34,  App.  I.) 


Fig.  34.  (Case  35,  App.  1.) 
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Fig.  .‘iG.  (Case  37,  App.  I.) 
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SIEKILITY  OF  COWS. 


Fig.  .'iS.  (Case  39,  App.  1.) 
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Fig.  39.  (Case  40,  App.  I.) 


Fig.  40.  (Case  41,  .Apj).  I.) 
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Fig.  41.  (Case  42,  App.  1.) 
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Fig.  42.  (Case  43,  App.  I.) 
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Fi(i.  43.  (Case  44,  .^pl>.  1.) 
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SIERILITY  OF  COWS 


B. 


Fig.  44.  (Case  45,  App.  I.) 
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Fig.  45.  (Case  46,  App.  I.) 
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STERILITY  OF  COWS. 


Fig.  46.  (Case  47,  App.  I.) 


Fig.  47.  (Case  48,  App.  I.) 
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I'K;.  48.  (Case  49,  App.  I.) 


CiG.  49.  (Case  .50,  Apj).  I.) 
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STERILITY  OF  COWS. 


Fig.  50.  (Case  51,  App.  I.) 


Fig.  51.  (Case  52,  App.  1.) 


lOlG 


J.  QUINLAN. 


Fig.  53.  (Case  54,  App.  1.) 
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Fig.  64.  (Case  55,  App.  I.) 
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Fig.  55.  (Ciise  56,  App.  I.) 
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Fig.  56.  (Case  57,  App.  I.) 


Fig.  57.  (Case  58,  App.  I.) 
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Fig.  58.  (Case  59,  App.  I.) 
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Fig.  59.  (Case  60,  App.  1.) 


Fig.  60.  (Case  61,  App.  I.) 
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Fig.  61.  (Case  62,  App.  I.) 
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Fig. 


J.  QTTINLAN, 
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Fig.  c.  Fig.  a. 

Fig.  63.  (Case  64,  App.  I.) 


STERILITY  or  COWS. 


APPENDIX  III. 

In  this  appendix  are  shown  microphotographs  whicli  represent  the  pathological 
changes  in  the  genitalia  described  in  the  text. 

The  photographs  were  taken  by  Mr.  Theo.  Meyer,  of  this  Institution. 


Fig.  1.  Fig.  2. 

Fig.  1. — Section  of  the  cervix,  showing  epithelial  desquamation  and  round- 
cell infiltration  (acute  stage),  x 66. 

Fig.  2. — Section  of  the  cervix,  showing  epithelial  desquamation  and  some 
round-cell  infiltration.  Organization  of  the  cellular  elements  has 
taken  place  (sclerosis).  X 78. 


Fig.  3.  Fio.  4. 

Fig.  3. — Section  of  the  mucosa  of  the  uterus,  showing  periglandular  cellular 
infiltration ; some  of  the  glands  are  filled  with  cells  and  cell 
dehris,  while  others  are  normal,  x 66. 

Fig.  4. — Section  of  the  mucosa  of  the  uterus,  showing  some  enlarged  glands, 
the  commencement  of  metritis  chronica  catarrhalis  cystica.  X 66. 
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Fig.  5.  Fig.  6. 

Fig.  5. — iSectioii  of  the  mucosa  of  the  uterii.s,  showing  oedema,  vascular 
dilatation,  and  commencing  cyst  formation  in  some  of  the  deeper 
glands.  X 70. 

Fig.  6. — Section  of  tlie  mucosa  of  the  uterus,  showing  periglandular  cellular 
infiltration  ; some  of  the  glands  are  filled  with  round  cells  and  cell 
debris,  while  others  are  normal.  X 70. 


Fig.  7.  Fkj.  S. 

Fig.  7. — Section  of  the  mucosa  of  tlu“  uterus,  showing  periglandular  round-cell 
infiltration  and  vascular  dilatation.  X (J(). 

Fig.  8. — Section  through  the  zona  nniscularis  of  the  uteius  just  underneath 
the  mucosa,  showing  a group  of  eidarged  iiteriiu'  glands  mostly 
with  flattened  epithelium.  X 66. 
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Fig.  9. 


Fig.  10. 


Fig.  9. — Section  tlirough  the  zona  muscularis  of  the  uterus  just  underneath 
the  mucosa,  showing  a single  enlarged  uterine  gland.  x 66. 

Fig.  10. — Section  through  the  uterine  wall,  showing  several  cysts.  Many  of 
the  glands  show  enlargement,  while  others  are  normal.  X 10. 


Fig.  11.  Fig.  12. 


Fig.  11. — Section  through  portion  of  the  uterine  mucosa,  showing  large  cyst, 
lined  with  epithelium.  X 20. 

Fig.  12. — Section  through  a portion  of  the  uterine  wall,  showing  a large  cyst 
encroaching  on  the  zona  muscularis.  There  are  smaller  cysts  on 
the  right  and  left.  X 15. 
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Fig.  13.  Fig.  14. 

Fig.  13. — Portion  of  section  shown  in  Fi".  11.  x 50. 

Fig.  14. — Section  through  the  uterine  wall,  showing  several  small  cysts,  and  a 
large  cyst  the  capsule  of  which  is  collapsed  owing  to  its  contents 
being  evacuated.  X 15. 


Fig.  15.  Fig.  16. 

Figs.  15  and  16. — Section  through  mucoKa  of  the  uterus,  showing  cystic 
change.  15,  x 20;  16,  X 38. 
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Fig.  17.  Fig.  18. 

Fig.  17. — Section  througli  nuicosa  of  the  uterus,  showing  cystic  change.  X 12. 

Fig.  18. — Section  througli  the  mucosa  of  the  uterus,  showing  oedema  and  group 
isolation  of  the  uterine  glands.  The  epithelium  shows  local  strati- 
fication. X 20. 


Fig.  19.  Fig.  20. 

Figs.  19  and  20. — Section  through  the  mucosa  of  a pyometric  uterus,  showing 
absence  of  epithelium,  cellular  infiltration,  and  reduction  in  the 
number  of  uterine  glands.  X 20. 
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Fig.  21.  Fig.  22. 

Fig.  21. — Section  througli  the  mucosa  of  a pyometric  uterus,  showing  the 
glands  towards  the  surface  filled  with  purulent  debris,  with  the 
epithelium  desquamated.  The  epithelium  lining  the  uterus  has 
disappeared.  There  are  some  normal  glands  towards  the  zona 
muscularis.  X 20. 

Fig.  22. — Section  through  pyometric  uterine  wall  at  the  junction  of  the 
mucosa  and  zona  muscularis,  showing  enlarged  uterine  glands 
filled  with  desquamated  epithelial  cells  and  debris.  x 75. 


Fig.  23.  Fig.  21. 

Figs.  23  and  24. — Section  through  the  mucosa  of  a pyometric  uterus,  showing 
absence  of  glands  and  transformation  of  the  normal  mucosa  to 
granulation  tissue.  X 60. 
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Fig.  25.  Fig.  26. 

Fig.  25. — Section  tlirough  tlie  mucosa  of  tlie  uterus,  showing  an  enlarged 
gland  filled  with  inspissated  debris  which  shows  commencing 
calcification.  Towards  the  right  there  is  a mass  of  closely  packed 
neutrophiles.  X 20. 

Fig.  26. — Section  through  the  mucosa  of  the  uterus,  showing  calcification  of 
the  wall  of  two  capillaries.  X 140. 


Fig.  27.  Fig.  28. 


Fig.  27. — Section  through  the  mucosa  of  the  uterus,  showing  calcification  of 
the  wall  of  two  capilharies. 

Fig.  28. — Section  through  the  foetal  placenta,  showing  calcifi  cation.  X 70. 
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Fig.  29.  B"ig.  30. 

F'ig.  29. — Section  through  foetal  placenta,  sliowing  calcification.  x 70. 

Fig.  30. — Section  through  the  zona  imiscularis  of  the  uterus,  showing  hetero- 
topia of  the  uterine  glands.  X 66. 


Fig.  31.  Fig.  32. 


Fig.  33. 

Fig.  31. — Section  through  the  mucosa  of  tlie  uterus,  showing  a recent  tuher- 
cular  nodule  underneath  the  epithelium,  which  shows  desciuamation. 
X 66. 

Figs.  32  and  33. — Section  through  the  mucosa  of  the  uterus,  showing  a recent 
tubercular  nodule  associated  with  a uterine  gland.  X 66. 
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Fig.  ;M.  Fig.  35. 

Fig.  ;34. — Section  through  the  mucosa  of  the  uterus,  showing  reduction  in  tlie 
numbers  of  tlie  glands,  as  a result  of  extension  of  the  tubercular 
process,  and  many  giant  cells.  X .‘i3. 

Fig.  35. — Section  from  another  portion  of  the  same  uterus  as  Fig  34,  showing 
an  area  of  calcification.  X 66 


Fig.  36.  []  Fig.  37. 

Fig.  36. — Cross-section  of  the  fallopian  tube,  showing  thickening  of  the  villi 
with  connective  tissue ; the  epithelium  is  intact.  x 20. 

FfG.  37. — Section  through  the  fallopian  tube,  showing  epithelial  in  part 
desquamating,  and  in  jiart  complete  absence  of  epithelium,  in 
part  normal  epithelium.  X 75. 
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Fi«.  .38.  Fig.  39. 

Figs.  38  and  39. — Section  tlirongli  portion  of  ttie  fallopian  tnl)e,  showing 
marked  tliickening  of  tlie  villi  with  connective  tissue,  and  cyst- 
like enlargement  of  the  crypts.  The  epithelium  is  in  part 
cylindrical  and  in  part  flattened.  X 75. 


Fig.  10.  Fig.  41. 

Fig.  40. — Section  of  tube  shown  in  Fig.  39.  X 15. 

Fig.  41. — Section  through  the  wall  of  the  fallopian  tube,  sliowing  (M'dema. 
X 40. 
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Fig.  42.  Fig.  43. 

Fig.  42. — Section  through  the  wall  of  the  fallopian  tube,  showing  oedema. 

Some  of  the  epithelial  cells  show  vacuolation.  X 20. 

Fig.  43. — Same  section  as  shown  in  Fig.  42.  X 40. 


Fig.  44.  Fig.  45. 

Figs.  44  and  45. — Cross-section  of  a fallopian  tube  with  hydrosalpinx.  44,  X 17: 
45,  X 45. 
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Fig.  46.  Fig.  47. 

Figs  46  and  47. — Cross-section  tlirough  portion  of  a fallopian  tube  with 
hydrosalpinx,  showing  a glaiul-like  appearance.  The  septa  between 
the  vesicles  are  lined  with  epithelinin.  Portion  of  the  wall  is 
present  in  each  figure  showing  atrophy.  X 20. 


Fig.  48.  Fig.  49. 

Figs.  48  and  49. — Section  through  |)ortion  of  a lallojiian  tube  with  hydro- 
salpinx, showing  the  villi  In'anched  and  adherent  towards  the  centre 
of  the  tube  by  a central  connective  ti.ssue  axis.  18,  X .48;  49,  X 20. 
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Fig.  .50.  Fig.  51. 

Fig.  50. — Section  tliroufjh  the  branched  villi  of  the  fallopian  tube  in  Fig.  49, 
.showing  local  epithelial  proliferation.  X 75. 

Fig.  51. — Section  through  a fallopian  tube  with  tubercular  salpingitis,  showing 
an  intervillus  crypt  lined  with  cylindrical  epithelium  cut  off  and 
enclosed  in  connective  tissue.  X 75. 


Fig.  52.  Fig.  53. 

Fig.  52. — Cross-section  of  tubercidar  fallopian  tube.  The  nodule  is  sho\ying 
commencing  necrosis.  Portions  of  intervillus  crypts  are  seen  lined 
with  epithelium  and  two  are  filled  with  cells  and  debris.  X 20. 

Fig.  53. — Section  of  a tuliercular  fallopian  tube,  showing  calcification.  A 
giant  cell  is  seen  close  to  the  zona  muscularis.  X 75. 
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Fig.  54.  Fig.  55. 

Fig.  54. — Section  sliowing  a cj’stadenoma  of  the  ovary.  X 45. 

Fig.  55. — Section  of  an  ovar3',  showing  a cystic  corpus  albicans  and  an  atretic 
follicle.  X 45. 


Fig.  56.  Fig.  57. 

Fig.  56. — Section  of  an  ovary,  showing  an  atretic  follicle.  X 7(1. 

F'ig.  57. — Section  through  the  rudiinenlary  ovary  of  a “ freemartin,''  showing 
a small  cyst  with  a connect  ii  e tissue  wall.  x 20. 
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Fig.  58.  Fig.  59. 

Fig.  58. — Section  of  an  ovary,  showing  two  small  cysts  with  connective  tissue 
wall  and  epithelial  lining.  The  lining  has  become  detached.  X 20. 
Fig.  59. — Section  of  an  ovarj-,  showing  a small  evst  lined  with  epithelium. 
X 140. 


Fig.  60. 


Fig.  61. 


Fig.  60. — Section  of  an  ovary,  showing 
in  Fig.  59.  X 140. 

Fig.  61. — Fortion  of  a cyst  shown  in  Fi^ 


similar  type  of  cyst  to  that  shown 
58.  X 70. 
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Fig.  62.  Fig.  63. 

Fig.  62. — Cyst  sliown  in  Fig.  5SJ.  X 300. 

Fig.  63. — Portion  of  the  wall  oi  a similar  type  of  cyst  as  shown  in  Fig.  58. 
The  epithelial  lining  has  become  detached,  x 70. 


Fig.  64.  Fig.  65. 

Fig.  64. — Section  of  the  ovary,  showing  a small  cyst.  The  zona  granulosa  has 
almost  disaiipeared.  'I’he  cells  which  remain  show  (h'generat ion. 
The  wall  is  composed  of  elements  of  the  theca.  x 20. 

Fig.  65. — Section  of  the  ovary,  showing  a small  cyst.  'I'he  wall  is  coinpos(>d  of 
loose  connective  tissue  wlii(4i  is  oedematoiis.  X 20. 
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Fig.  66.  Fig.  67. 

B'ig.  66. — Section  of  the  ovary,  showing  a .small  cyst.  The  wall  is  composed  of 
loose  connective  tissue  whicli  is  oedematoiis.  X 20. 

BTg.  67. — Section  of  the  ovary,  showing  a small  cyst  with  a connective  tissue 
wall.  A similar  cyst  to  that  shown  in  B^igs.  65  and  66,  hut  the 
wall  is  more  dense.  X 20. 


BTg.  68.  Fig.  69. 

BTg.  68. — Section  of  tlie  ovary,  showing  a small  cyst  with  a connective  tissue 
wall.  A similar  cyst  to  that  shown  in  B'igs.  65  and  66,  hut  the 
wall  is  more  dense.  X 20. 

B^ig.  69. — Section  showing  large  superficial  cysts  of  the  ovary  with  an  extremely 
thin  connective  tissue  wall  which  is  lined  with  a single  layer  of 
epithelial  cells.  The  lining  is  partly  detached  at  the  right  and 
left  extremities  of  the  large  cvst  in  the  centre  of  the  photograph. 
X 20. 
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Fig.  70.  Fig.  71. 

Fig.  70. — Wall  of  a large  cyst,  showing  a long  slender  villus.  It  is  lined 
with  epithelium.  X 17. 

Fig.  71.- — Section  of  cyst  wall  and  villus  shown  in  Fig.  70,  showing  epithelial 
lining.  X 300. 


Fig.  72.  Fig.  73. 

Fig.  72. — Section  of  the  ovary,  showing  a cyst,  'the  zona  granulosa  has  dis- 
ai)peared.  The  theca  is  oedematous.  On  the  left  is  a follicle  from 
the  wall  of  which  portion  of  the  follicular  epithelium  has  become 
detached  by  mani|)ulation.  X 10. 

Fig.  73. — Section  of  an  ovary,  showing  portion  of  a cyst  wall  on  the  left  and 
an  atretic  follich'  on  the  right.  x 20. 


- 34 
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Fig.  74.  Fig.  75. 


Fig.  76.  Fig.  77. 

Figs.  74,  75,  76,  and  77. — Section  of  the  wall  of  ovarian  cysts,  showing  the 
nature  of  the  connective  tissue  lining.  In  Fig.  74  portion  of  the 
coagulated  contents  has  been  sectioned.  74,  X 20;  75,  X 78; 
76,  X 70;  77,  X 78. 
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Fig.  78. 


Fig.  79. 


Fig.  80.  Fig.  81. 

Figs.  78,  79,  and  80. — Sections  of  tlie  wall  of  lutein  cysts,  showing  three  layers: 
(a)  connective  tissue,  (h)  lutein  tissue,  (c)  connective  tissue. 
78,  X 10;  79,  X 20;  80,  X 45. 

Fig.  81. — Portion  of  the  wall  of  a lutein  cyst,  showing  oedema  of  the  outer 
connective  tissue  layer,  x 20. 
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Fig.  82. 


Fig.  83. 


Fig.  84.  Fig.  85. 

Figs.  82,  83,  84,  and  85. — Section  of  the  ovary,  showing  marked  oedema. 

Section  82  shows  a follicle  from  which  the  ovum  has  been  removed 
during  manipulation.  Section  84  shows  a similar  follicle.  The 
cyst-like  structure  on  the  left  in  Section  84  appears  to  be  a 
follicle  the  granulosa  of  wliich  has  undergone  degeneration. 
82,  X 20;  83,  X 20;  84,  X 10;  85,  X 20. 
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Fig.  86.  Fig.  87. 

ScGtioii  of  an  ovary,  sliowiiig  sclerosi.s.  X 20. 
tiG.  87.  Section  of  an  ov'ary,  showing  hyaline  degeneration  of  a vessel  wall; 
several  other  vessels  are  unchanged.  x 20. 


Fig.  88. 

Fig.  88. — Section  of  an  ovary,  showing  the  wall  of  an  old  lutein  cyst.  Little 
lutein  tissue  remains.  Towards  the  lower  half  of  the  photograj)!! 
is  seen  ])ortion  ot  a corjjns  luteuni  Iroin  the  most  recent  infi'r- 
ovulation  piniod;  it  is  also  undergoing  cystic  degeneration.  'I'he 
border  at  the  lower  left  e.\tremity  is  seen  to  he  composed  of  con- 
nective tissue  which  was  lining  the  cystic  cavity.  x 20. 
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APPENDIX  IV. 


This  Appendix  shows  charts  of  the  oestral  periods  and  duration  of  the  inter- 
ovidation  periods  of  animals  suffering  from  sterility  from  various  causes. 
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Mineral  Deficiency. 
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(n)  Dipping,  clinic,  etc. 

B.  The.  Farms.  (1)  Armoedsvlakte.  (2)  Biesjesvlahte. 

(a)  Sto(dv  camps,  hull  camps,  paddocks. 

{b)  notation  of  grazing. 

(c)  Water  supply. 

(d)  Kraals,  ciushes,  dips,  stables,  etc. 

C.  F.rperimental  Records. 
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VI.  ExPER1.\[KNTAL  liESUT.TS. 

.4.  Jheediiuj  liesvJis. 

{a)  Fertility. 

(1)  The  iiifluenee  of  hoiiemeal  upon  fertility. 

(2)  The  influence  of  improved  blood  upon  fertility. 
{h)  Early  Matuiity. 

(11  The  influence  of  honemeal  feedinp’  on  the  sexual 
maturity  of  breeding  stock. 

(2)  The  influence  of  honemeal  feeding  on  body 
maturify. 

(c)  The  influence  of  honemeal  feeding  upon  the  reten- 
tion of  constitutional  vigour  in  grades  of  improved 
breeds. 

{(1)  Sex  of  fii'st  generation  calves. 

(1)  Percentages  of  bull  calves  and  heifers  in  the 
honemeal  and  control  groups. 

(2)  Percentages  of  bull  calves  and  heifers  in  the 
four  herds. 

B.  Feediny  Results. 

(a)  The  influence  of  honemeal  feeding  on  the  birth  and 
weaning  weights  of  calves. 

(h)  The  influence  of  honemeal  feeding  on  growth. 

(c)  The  influence  of  honemeal  feeding  on  the  ([uantity 

and  quality  of  beef. 

(d)  The  influence  of  honemeal  feeding  on  the  (quantity 
and  quality  of  milk. 

(c)  The  influence  of  honemeal  feeding  on  skeletal 
development. 

if)  The  influence  of  honemeal  on  osteopliagia. 

C.  The  Effect  of  Bonemeal  Eeediny  on  the  I ncidcnee  of 
Disease. 

(1)  The  Basis  Herd  cows. 

{a)  Lamsiekte. 

(h)  Poverty. 

{c)  Vegetable  and  arsenical  poisoning. 

{d)  Fractures. 

(2)  The  half-bred  honemeal  and  control  calves. 

\*II.  Summary  and  C'nclusions. 


I.  INTRODUCTION. 

The  significance  of  phosphorus  as  a facfor  in  the  health  of  cattle 
was  first  realized  in  South  Africa  about  10  years  ago  in  the  couise 
of  investigations  into  “ Tiamsiekte  ” or  Parabotulism  of  cattle.  With 
the  progress  of  this  work,  it  became  more  and  more  clear  that 
phosphorus  and  other  minerals  play  a very  important  role,  not  only 
in  the  health  of  the  animals,  but  also  in  their  development  and 
propagation. 
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'lliis  “ newer  knowledge”  of  nutrition  is  now  claiming  tlie 
attention  of  scientists  all  over  the  world.  Dr.  J.  D.  Orr,  Director  of 
the  llowett  Research  Institute,  Aberdeen,  and  one  of  the  foremost 
workers  in  this  field,  lias  recently  comjiiled  a most  useful  treatise  on 
the  suhject  of  ” Minerals  in  Pasture  and  their  Relation  to  Animal 
Nutrition,  ’ and  a few  quotations  from  the  Foreword*  to  this  work 
may  best  serve  to  introduce  the  subject  matter  of  the  jiresent  j)aper. 

1 he  Science  of  Animal  Nuti'ition  has  made  enormous  progress  in 
the  course  of  the  jiresent  century,  but  “ the  aspect  of  the  problem 
to  which  most  attention  was  devoted  was  that  simply  of  balance  of 
intake  and  out])ut,  eithei'  stated  in  terms  of  energy,  or  in  terms  of 
absolute  amounts  of  protein,  carbohydrates,  and  fat.” 

(’oncentrated  work  on  a wide  fiont  in  animal  nutrition  has  led 
many  investigators  ...  to  the  comdusion  that  in  the  nutrition  of 
tarni  animals  substances  ac(*essory  to  tbe  energy-yielding  materials 
of  a diet  are  of  prime  imjiortance  and  that  tlieir  absence  leads  to 
deficiency  diseases  . . . not  only  amongst  stall-fed  animals,  but  also 
amongst  grazing  animals,  ranging  freely  over  wide  stretches  of 
country.  ’ ’ 

Although  ” it  has  long  been  known  that  various  mineral  consti- 
tuents like  Calcium,  Phosiihorus,  Iron,  Iodine  . . . were  as  essential 
for  the  life  of  the  organism  as  the  energy  giving  foodstuffs  themselves, 
their  true  significance  in  the  animal  organism,  is  not  even  yet  perhaiis 
fully  aqipreciated.”  This  field  of  nutritional  physiology  is  ‘‘  jirac- 
tically  untilled  . . . and  the  economic  possibilities  are  immense.” 

It  will  be  obvious,  from  a jierusal  of  the  tollowing  pages,  that 
the  ” economic  jiossibilities  ” of  iihosphorus  feeding  to  cattle  in  the 
phosphorus  deficient  areas  of  South  Africa  are  indeed  ” immense.” 
in  earlier  publications  Theiler,  Green,  and  Du  Toit  (1924  and  1927) 
have  demonstrated  the  great  value  of  phos])horus  feeding  to  the 
individual  animals.  The  present  paper  is  intended  to  jnove  that 
jdiosphorus  is  indisjiensable  in  the  process  of  breeding  bettei-class 
stock.  Indeed,  it  may  be  said  that,  without  j)hos])horus  feeding, 
many  jiarts  of  South  Africa  will  never  carry  anything  but  scrub 
cattle,  and  even  these  will  gradually  die  out;  whereas  with  the 
additioii  of  a small  ration  of  phosphorus  to  the  ordinary  veld-grazing, 
there  is  no  reason  why  those  same  areas  should  not  pioduce  cattle 
of  the  best  breeds  and  highest  quality. 

The  scope  of  the  jiresent  paper  was  indicated  in  a short  prelimi- 
nary note  by  Theiler,  Green,  and  Du  d'oit  (192<S).  In  the  meantime 
Sir  Arnold  Theiler  has  retired  from  the  Service  and  Di'.  II.  II. 
Green  has  also  left  South  Africa.  The  work  was  continued  under 
the  control  of  the  Director  of  Veterinary  Services  and  with  the 
collaboration  of  Mr.  J . II.  R.  Rissidiop,  who  during  the  jieiiod  July, 
1927,  till  August,  192(S,  was  in  charge  of  the  Experiment  Station 
at  Armoedsvlakte  and  sujiervised  the  experiments  jiei'sonally.  Since 
August,  1928,  Mr.  J.  G.  Rekker  has  been  in  (diarge  of  the  Station, 
ami  the  authors  wish  to  exjiress  their  gratitude'  to  him  and  the  I’est 
of  the  staff  at  Armoedsvlakte  for  the  meticulous  care  with  which  the 
experiments  have  been  carried  out  and  for  their  devotion  to  the 
work  generally. 


* My  Prof.  K.  I‘.  Catluiirt. 
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il.  BRIEF  HISTORICAL  SURVEY  OF  EVENTS  LEADING  UP 
TO  THE  PRESENT  INVESTIGATION. 

In  their  comprehensive  report  on  Lamsiekte  (Paral)otulism)  of 
cattle  in  South  Africa,  Theiler,  Viljoen,  (Ireen,  Du  Toit,  Meier,  and 
Ifobinson  (1927)  «‘ive  a detailed  historical  account  of  the  disease, 
from  the  18th  centiu  v down  to  the  time  (1919)  when  its  etiology  was 
cleared  up. 

For  the  purposes  of  the  present  paper,  it  is  unnecessary  to 
recount  those  historical  data.  However,  brief  references  may  be  made 
to  some  of  the  views  held  at  different  times  ami  by  ditferent  authors 
about  the  nature  and  cause  of  the  diseases  Lamsiekte  and  Styfsiekte. 

In  the  early  stages,  the  symptcnns  of  these  two  diseases  are  very 
similar  “lamsiekte  being'  characterized  by  paralysis  and  paresis, 
princi})ally  of  the  loconiotory  system,”  wliile  styfsiekte  “ is  a highly, 
congested,  sometimes  even  inflamed,  condition  of  the  ends  of  the  long' 
bones  which  form  the  joints  of  the  limbs,  principally  of  the  fore  legs, 
and  accomjianied  by  acute  pain  and  lameness.”  (Theiler,  1912.) 

The  first  scientific  ohservations  on  these  diseases  were  made  by 
Hutcheon,  C'olonial  Veterinary  Surgeon  in  the  Cape,  in  whose  publi- 
cations we  find  references  from  1884  to  1908. 

“ Hutclieon  correlated  the  diseases  with  the  ' perverted  ajijietite  ’ 
shown  hy  cattle  in  lamsiekte  and  styfsiekte  areas,  and  regarded  the 
diseases  as  due  to  deficiency  of  lime  and  phospliorus  in  the  soil.” 

vSonie  of  his  observations  may  be  (jiioted  here  as  being'  of  sjiecial 
interest  to  the  subject  under  discussion. 

As  long  as  memory  can  serve,  the  diseases  have  been  known  in  Iteelm- 
analand. 

Even  in  olden  times  the  prevalence  of  the  disease  was  associated  with 
dry  years  and  dry  .seasons. 

it  was  well  known  that  styfsiekte  was  found  prevalent  in  the  same 
areas  where  lamsiekte  existed. 

Where  styfsiekte  and  lamsiekte  occurred,  cattle  had  a craving  for 
rotten  bones. 

The  increasing  [)revalence  of  styfsiekte  in  1882  was  considered  to  be 
due  to  the  dry  season. 

All  classes  of  stock  are  susceptible,  hut  more  particularly  growing  stock 
and  cows  in  calf  or  giving  milk.  Full-grown  oxen  were  seldom  affected. 

Cows  before  and  immediately  after  calving  are  more  subject  than  the 
same  animals  at  other  times. 

The  diseases  were  found  on  different  kinds  of  soil,  and  all  these  soils 
showed  clear  indications  of  lack  of  phosphates. 

When  stock  are  supplied  with  mealie  stalks,  chaff,  bran,  etc.,  the 
disease  disappeared. 

Cattle  contracted  the  diseases  more  easily  on  certain  parts  of  the  farm 
than  on  others. 

Healthy  cattle,  freshly  introdticed  from  a farm  where  the  diseases  did 
not  prevail,  did  not  contract  thein  as  quickly  as  did  native  stock. 

Hutcheon  came  to  the  conclu.sion  “ that  lamsiekte  and  styfsiekte 
were  two  different  forms  of  one  and  the  same  disease  : the  common 

factor  in  both,  as  a primary  cau.se,  being  a want  of  phosphates  in  tlie 
system.  This  want  tended  to  produce  styfsiekte,  but,  when  another 
exciting'  cause,  possibly  a plant,  was  present,  lamsiekte  mig’ht  follow.” 
(Theiler,  1912.) 

This  view  received  strong’  sui)port  from  the  work  of  Borthwick  in 
1895,  who  showed  that  regular  feeding  of  large  quantities  of  hone- 
meal  greatly  reduced  the  incidence  of  the  disease.  It  also  .seemed 


1062 


P.  .1.  ])r  Toi  l'  AND  J.  H.  R.  BISSCHOP. 


to  lie  sujijmi'ted  liy  ilie  soil  analyses  of  Turitz,  wliicli  revealed  a 
■widesinead  deficiency  of  phosphorus  in  the  soils  of  South  Africa. 

Theiler,  in  1912,  <i'ave  the  results  of  his  investigations  and  obser- 
vations, and  of  information  obtained  from  farmers  in  reply  to  queries 
sent  out,  and  from  interviews  and  corresjiondence,  in  the  form  of  an 
interesting'  and  very  valuable  article. 

Many  of  liis  comdusions  are  a{>ain  of  special  interest  to  the  subject 
of  our  iu(|uiry,  and  may  be  ({noted  bere  : — 

“ In  the  H uniaiisilorp  distiict,  the  disease  is  (ijeiierally  dated  ))ack 
to  tlie  time  ot  tlie  l)ifi  tire,  in  the  sixties,  wliich  raged  from  George  to 
Uiteidiage.  As  a result  of  this  file,  it  is  stated  that  sour  liush  invaded 
the  {lastnres. 

“ In  tlie  Kiversdale  and  Hredasdor{)  areas,  the  diseases  occur  only 
on  sour  veld  and  never  on  sweet  veld. 

“ Jt  has  been  stated  that  no  case  of  lamsiekte  has  ever  occurred  on 
Karoo  (sweet)  veld,  although  cattle  which  were  moved  in  have  died. 

“ It  is  stated  oy  manv  ohser\ers  that  cattle  liorn  and  bred  on  a farm 
are  more  liable  to  contract  the  diseases.  Cattle  introduced  from  elsewhere 
seem  to  be  free  of  them  for  some  time  after  their  arrival.  After  a lapse 
of  twelve  months,  there  seems  to  he  no  difference. 

“ Lamsiekte  and  st.vfsiekte  principally  attack  heifers  in  calf  and 
cows  with  their  first,  second,  or  third  calf.  Cows  in  milk  are  said  to  he 
more  susceiitihle  than  cows  and  heifers  in  calf. 

“ On  lamsiekte  farms  cattle  show  an  unusual  craving  for  hones  or 
anything  abnormal,  such  as  skins,  leather,  tins,  hoo{:)  iron,  fencing  wire, 
manure,  horns,  clothing,  grain  hags,  earth,  hark  of  trees,  limestone,  etc. 
Where  cattle  do  not  crave  for  hones,  as  in  the  Karroo,  they  do  not  die 
of  lamsiekte. 

‘‘  A crax'ing  for  hones  seems  to  he  found  in  cattle  which  are  grazing 
on  sour  veld.  This  craving  appears  wiien  cattle  are  brought  from  sweet 
to  sour  veld,  and  di,sap{iears  when  they  are  brought  from  sour  to  sweet 
veld.  When  veld  is  poor  there  are  more  cravers  than  when  the  ( eld  is  good. 

“ Farmers  who  came  to  iiechuanaland  from  other  jjarts  of  South  Africa 
state  that  craving  is  more  noticeable  amongst  cattle  tliere  than  anywhere 
else  in  South  Africa. 

“ The  diseases  are  said  to  occur  more  e.xtensively  in  lime  and  dolomite 
formations  and  more  on  shallow  than  on  dee{)  soils. 

“ The  disease's  are  more  prevalent  in  dry  years  than  in  years  of  normal 
rainfall. 

“ The  majority  of  farmers  believe  that  the  feeding  of  honemeal  in  no 
wa.v  influences  lamsiekte,  while  a small  minority  claim  a ])rotective 
inlfuence.  Piactically  ali  farmers  admit  a remarkal)le  influence,  due  to 
honemeal,  on  the  condition  of  an  animal.” 

Theiler,  in  the  same  article,  discussed  the  various  tlieories, 
postulated  at  the  time  (1912)  as  to  the  cause  of  lamsiekte. 

He  admits  that  the  “ Want  of  Autritioii  Theory  ” as  jiostulated 
by  Hutcdieon,  explains  .satisfactoiily  many  factors  a.ssociated  with 
the  etiology  of  the  disease,  and  that  the  jiliosjihorus  deficiency  may 
set  u{)  the  disease,  but  the  tlieory  cannot  explain  certain  vei'y 
imjiortant  associated  factors. 

The  theory  bioke  down,  " when  it  was  shown  (juite  conclusively 
that  the  incidence  of  the  disease  was  indeiiendent  of  the  food  siqiply, 
in  the  sense  that  one  batch  of  cattle  might  be  recoven  n tj  from  the 
disease  at  the  very  time,  and  in  the  very  jiaddock,  that  other 
members  of  the  .same  herd  were  .siclc/ii ti//  of  it.” 

Theiler  for  a time  believed  that  lamsiekte  was  caus(>d  by  a 
jioi.sonous  {)lanf.  However,  the  results  of  his  exiieriments  were* 

entirely  negative.  Nevertheless  he  lemained  ,so  convinced  that  sonu' 
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form  of  intoxication  best  explained  the  known  facts,  that  be  advanced 
what  lie  termed  the  “ Accumnlative  Vegetable  Poison  Theory.”  This 
read:  “ Lamsiekte  is  pmnarilij  a disease  of  the  mnscular  system, 

caused  by  a toxin  which  accumulates  in  the  musides  and  is  obtained 
from  grasses  in  certain  regions  where  it  is  produced  under  the 
influence  of  certain  climatical  and  tellurical  conditions.”  (Theiler, 
1912.) 

Hence  lie  believed,  as  did  Hutcdieon,  that,  ajiart  from  any  idle 
whicdi  might  be  played  by  a ” want  of  phosphates,”  the  appearance 
of  lamsiekte  was  dependent  upon  ” an  exciting  cause,”  which  he 
took  to  be  an  accumulative  iilant  poison. 

It  Mas  not  until  1918  that  Theiler,  in  the  course  of  personal 
investigations  on  the  lamsiekte  farm  Armoedsvlakte,  lealized  the  full 
significance  of  the  depraved  appetite  of  cattle  in  lamsiekte  areas. 
He  observed  cattle  eating  skeletal  carcase  debris  and  contracting 
lamsiekte,  and  he  then  succeeded  in  producing  artificial  cases  of  the 
disease  by  forcibly  administering  such  debris  by  the  mouth. 

The  idea  of  a toxicogenii*  saprophyte  at  once  suggested  itself. 
The  ” exciting  cause  ” of  lamsiekte,  which  for  so  many  years  had 
obscured  the  significance  of  the  mineral  deficiency  in  ])astures  on 
lamsiekte  and  styfsiekte  veld,  had  been  found. 

From  the  lamsiekte  ])oint  of  vieu*,  there  remained  only  the 
elaboration  of  the  proof  and  the  investigation  of  possible  preventive 
methods.  Styfsiekte  Mas  subseciuently  proved  to  be  simple  ai)hos- 
l)horosis,  Muthout  any  other  primary  or  direct  cause. 

The  sequence  of  etiological  factors  in  lamsiekte  Mas  clearly 
described  by  Theiler  and  co-Morkers  in  1920.  It  may  briefly  be 
repeated  here  as  folloM’s  : — 

(1)  J hficienc !!  of  pliospitorus  in  the  aoiJ  leads  to 

(2)  (lepciencij  of  phosphorus  in  the  pasture-,  M'hich  causes 

(8)  (lefieienep  of  phosphorus  in  the  animal;  and  this  produces 

(4)  ahnormal  emrinf/  for  bones  and  carcase  debris,  Mhich  may 

be 

(5)  infected  M'ith  Clostridium  parahotul inum  hovis,  M'hich 
produces 

(b)  a to.rin,  M'hiidi  causes 

(T)  lamsiekte. 

It  Mas  sboM'ii  that  this  chain  of  events  could  be  broken  in  several 
Mays,  the  sinij)lest  and  most  economical  of  M’hich  Mas  the  supple- 
menting of  veld  pasture  M'ith  bonemeal,  thus  su])plying  the  deficient 
phosi)horus  and  jireventing  the  ingestion  of  toxic  carcase  material. 

The  systematic  feeding  of  bonemeal  to  cattle  in  areas  M'here 
lamsiekte  and  styfsiekte  occurred,  and  M'here  formerly  cattle  farming' 
Mas,  at  best,  a very  j)recarious  metbod  of  obtaining  a living,  has 
made  this  type  of  farming  not  only  ])ossible,  but  very  profitable. 

In  the  course  of  the  lamsiekte  investigations,  described  above, 
it  Mas  ])roved  beyond  doubt  that  large  areas  of  South  Africa  are 
markedly  deficient  in  phosphates. 

The  attention  of  Theiler  and  co-M'orkers  noM'  became  centred 
on  the  general  problem  of  mineral  defi(‘iency  in  South  African 
pastures,  and  its  effect  on  live  stock,  from  the  nutritional  aspect. 
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Early  in  1!)'.2(),  extensive  feeding'  experiments  were  started  on  tlie 
farm  Armoedsvlakle,  in  the  Yryburg  district  of  Bechuanaland,  where 
the  ])revi()us  lamsiekte  experiments  were  carried  out. 

d’he  results  of  these  ex])ei'iments,  together  with  the  results  of  soil 
and  pastui'e  analysis,  are  fully  described  by  Theiler,  (freen,  and  Du 
Toit  (1924). 

As  the  jiresent  investigations,  of  which  this  article  is  to  be 
regarded  as  a j)rogress  rei)ort,  are  the  direct  results  of  the  experiments 
(pioted  above,  a summary  of  these  experiments  is  here  warranted. 
It  was  conclusively  shown:  — 

1.  'I'liat  in  tlie  areas  where  the  investigations  were  carried  out,  phos- 
phoi'us  is  the  limiting  factor  in — 

(u)  the  growth  of  young  stock  ; 
ill)  the  condition  in  older  stock; 

{(■)  the  milk  yield  in  cows. 

2.  That  the  rate  of  increase  in  weight  of  young  growing  stock  is 
approximately  twice  as  fast  in  honemeal-fed  calves  as  in  control  cah'es. 
Starting  with  nondescript  calves  of  about  300  Ih.  live  weight,  and  from 
9 to  18  months  old,  the  controls  gained  on  the  average  170  lb.  in  one 
year,  'the  honemeal-fc'd  cahes  gained  during  the  same  period  and  on  the 
same  veld  ;140  Ih.  in  live  weight.  With  this  greater  increase  in  live  weight 
is  associated  earlier  maturity  and  superior  quality  beef. 

3.  Similar  experiments  conducted  on  young  oxen  and  on  mixed  herds, 
gave  similar  though  not  quite  as  striking  results. 

4.  It  was  shown  that  the  amount  of  phosphorus  required  to  prevent 
osteophagia  is  less  than  the  amount  required  for  optimum  growth.  Three 
calves  were  selected  on  the  grounds  of  uniformity  in  age,  size,  and  appear- 
ance. The  following  table  gives  the  results  of  the  experiment  in  which 
the  first  calf  received  no  honemeal  at  all,  the  second  just  sufficient  to 
prevent  osteophagia,  and  the  third  calf  an  excess  of  honemeal. 


Calf 

Number  587. 

Calf 

Number  559. 

Calf 

Number  500. 

lb. 

If). 

It). 

Weight,  January,  1922 

224 

237 

220 

Weight,  May,  1923 

390 

532 

578 

Increase  in  weight 

Ibti 

295 

352 

Total  honemeal  .supplied 

Nil. 

15 

75 

5.  A graph  was  given  to  illustrate  the  variation  in  amounts  of  bone- 
meal  required  by  different  classes  of  stock.  Lactating  cows  (with  calf  at 
foot)  were  shown  to  require  most  honemeal;  cows  and  heifers  in  calf  some- 
what less;  growing  stock  up  to  three  years  old  still  less;  while  of  all  classes 
of  stock  adult  oxen  and  dry  non-breeding  cows  require  least. 

6.  A further  experiment  showed  that  honemeal  feeding  to  lactating 
cows  not  only  resulted  in  an  average  greater  milk  yield  per  lactation 
period,  Imt  also  in  the  milk  yield  being  kept  up  longer  and  at  a higher 
level  of  production  than  in  the  control  animals.  The  effect  on  the  sucking 
calf  was  obvious. 

7.  ft  was  shown  that  cattle  on  a phosphorus  deficient  diet  do  not  utilize 
their  food  economically.  Kven  if  they  eat  a lot,  they  waste  it,  and  do  not 
give  a profitable  return  in  live  weight  for  it.  If  the  deficiency  is  rectified, 
by  honemeal  feeding,  cattle  eat  more,  make  much  better  use  of  their  food, 
and  give  much  better  value  in  beef  for  what  they  eat. 

8.  A table  was  given  showing  the  composition  (based  on  dry  matter  in 

the  plant)  of  mixccl  Armoedsvlakte  veld  grasses  at  different  times  of  the 
year.  This  table  showed  that  the  content  of  the  pasture  is  highest  in 

spring,  shortly  after  the  first  rains  have  fallen  and  the  veld  is  in  active 
growth.  Thus  in  November,  1919,  the  content  averaged  O.fiO  |)er  cent. 

In  December  of  the  same  year  it  had  alreadj-  fallen  to  0.32  [ler  cent.,  and 
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from  then  onwards  the  fall  was  eontiniious  till  mid-winter  (June,  1920),  when 
it  reached  the  low  level  of  0.09  per  cent.  Broadly  speaking,  the  grazing 
may  be  said  to  be  below  the  )iormal  requirements  of  mixed  stock  all  the 
year  round. 

9.  Sod  analyses  showed  that  the  available  P.,0,  in  the  soils  of  the 
lamsiekte  and  styfsiekte  areas  under  investigation  was  as  low  as  0.001  to 
0.0005  per  cent. 

It  is  worthy  of  note  that  all  the  feedino'  ex])erinieiits  were  con- 
ducted on  the  nondescript  native  stock  found  in  the  areas  under 
observation. 

III.  THE  PROBLEM  TO  BE  INVESTIGATED. 

A study  of  the  literature  shows  that  mineral  deficiency  of  the 
soil  and  pasture  is  of  comnion  occurrence  in  many  parts  of  the 
world.  It  is  unnecessary  for  the  ])urpose  of  this  paper  to  ((note 
extensively  from  the  literatuie,  hut  mention  must  he  made  of  the 
very  complete  and  exceedingly  useful  review  hy  J.  II.  Orr  (1929). 

According  to  the  figures  quoted  hy  ( )i’r  there  is  probably  no 
countiy  so  deficient  in  phosi)horus  as  Bechuanaland,  where  our 
ex])eriments  were  carried  out.  Both  the  pastiue  and  the  soil  analysis 
on  Armoedsvlakte  have  yielded  figures  for  phosphorus  which  are 
lower  than  those  obtained  from  any  other  part  of  the  world. 

Interesting  figures  are  ([noted  hj-  Orr  to  .show  that  a mineral 
deficiency  in  the  soil  and  pasture  is  the  more  likely  to  lead  to  a 
deficiency  disease  in  the  animal,  the  faster  growing  the  animal  is. 

The  faster  the  growth,  the  richer  must  the  diet  he  in  all  food 
con.stituents  including  inorganic  salts,  which  are  needed  as  construc- 
tive material  for  the  formatiem  of  new  tissue.”  To  prove  tliis  it  is 
shown,  on  the  one  hand,  that  the  milk  of  the  different  species  of 
animals  contains  more  mineral  matter,  the  faster  the  rate  of  growth 
of  the  young  of  that  species.  The  following  table,  taken  from 
I’ltischer  and  Abderhalden  in  modified  form,  illu, strafes  this  [(oint  : — 


Species. 

Time  in  Days 
to  Double 
Weight  after 
Birth. 

The  Milk  of  Species  contains. 

Ash. 

Ash  in  grams, 
per  1,0(10  cal. 

Man 

180 

()-25 

3-7 

Cow 

47 

0-72 

10 -5 

Pig 

14 

1 -03 

10-9 

Ral)bit 

(3 

2-50 

15-0 

( )n  the  other  hand,  it  is  shown  that  fast  growing,  improved  breeds 
of  cattle  need  more  minerals  and  are  therefore  more  likely  to  show 
the  effects  of  a deficiency  in  the  pasture  than  slow  growing  native 
breeds.  Orr’s  remarks  on  this  ])oint — which  really  forms  the  pivot 
of  our  ])resent  investigations — are  of  such  interest  that  they  may  he 
([noted  in  full:  — 

“ The  rate  of  growth  of  cattle  in  the  natural  state  is  slow  compared 
with  modern  standards,  and  the  amount  of  milk  produced  by  cows  is  limited 
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to  that  required  i>y  the  calt.  'J  lie  iinjH'ovenieiit  ol  cattle  by  selective  l)reed- 
iuji  has  produced  tyi)es  with  a greater  rate  of  growth  and  a greater  capacity 
for  the  ])rodiictioii  of  milk.  Modem  cattle  grow  at  double  the  rate  of  the 
type  from  which  they  originated  and  they  reach  maturity  in  about  half 
the  time.  'I’he  domestic  cow,  under  good  conditions  of  feeding,  has  her 
first  calf  when  about  three  years  ohi.  ‘ Native  ’ cattle  breed  much  later. 
Thus  in  Nigeria  cows  do  not  have  their  first  calf  mitil  they  are  about  six 
years  old  (Du  'Poit).  Milk  production  has  also  increased.  In  the  natural 
state  cows  do  not  produce  more  than  200  to  000  gallons  per  lactation  period, 
whereas,  in  modern  dairy  breeds,  the  yield  is  commonly  from  700  to  1,000 
gallons.  'I'his  improvement  of  the  breed  has  been  associated  with  an 
imi)rovement  in  the  pastures.  Cultivated  pastures  are  much  richer  in 
minerals  than  those  grown  on  natural  unimproved  soils.  Without  the 
improvement  of  the  pastures,  im])rovement  of  the  bleed  would  have  been 
impossible. 

“ When  animals  of  an  improved  type,  iired  on  a mineral  rich  pasture, 
are  transferred  to  a district  with  |)oor  pastures,  the  low  mineral  content  of 
the  poor  pastures  is  liable  to  be  insufficient  to  supjiort  the  rate  of  growth 
or  the  capacity  of  milk  production,  and  consequently  mal-nutrition,  due  to 
deficiency  of  minerals,  is  likely  to  occur.  As  a matter  of  fact,  in  new 
countries  diseases  associated  with  deficiency  of  minerals  have  occurred  under 
these  conditions.  It  is  commonly  found  that  when  high  grade  bulls  are 
imported  to  grade  up  native  cattle,  the  mortality  increases  with  grading 
up,  i.e.  as  the  rate  of  growth  of  the  cattle  increases.  This  has  occurred  in 
many  parts  of  the  British  Empire  where  attempts  have  been  made  to 
improve  the  breed  without  ensuring  that  the  feed  was  sufficient  to  maintain 
an  improved  breed.” 

In  tliese  ])ai  aor;i])lis  ( )it  describes  exactly  what  has  occuri'ed  in 
many  parts  of  South  Africa.  On  the  mineral  deficient  areas  slow 
groAving  “ scrub  " cattle  exist,  but  cannot  be  said  to  thrive.  If 
improA'ed  Ineeds  are  brougdit  into  stu  !i  areas  they  soon  show  sigais  of 
deficiency  and  will  gradually  deferiorate  until  their  progeny  is  little 
better  than  the  original  sciub  animals. 

Tile  (|uestion  then  arises  : Cmi  improred  hreedx  of  cattle  he  raised 
on  this  deficient  reld,  provided  the  tiiissinp  phos/ihoriis  is  supplied 
to  the  animals? 

A preliminary  answer  to  this  qitestion  will  be  found  in  tbe  follow- 
ing pages. 


Indigenous  B]{eeds. 

SeA’eral  types  of  indigenous  cattle  hay-e  been  known  in  South 
Afi'ica,  such  as  the  Bechuana,  Mashona,  Damara  and  Zulu  types. 

Of  the  past  histories  of  these  types  A'ery  little  is  known.  Due 
to  the  inti'oduction  of  imported  breeds,  these  native  types  have  been 
so  (dianged  in  external  confoiination  and  general  characteristics,  that 
it  is  now  most  ditficult,  if  not  impossible,  to  find  typical  specimens. 

(Inly  one  indigenous  breed,  the  piesent  day  “ Africander  ” breed, 
has  escaped  the  influence  of  imported  blood,  and  has  been  bred  puie 
since  the  days  of  the  first  colonists  in  the  17th  century.  This  has 
not  been  due  so  much  to  the  outstanding  qualities  of  the  oi’iginal 
“ Africande]-  ” stock,  whiidi  the  early  settlers  found  in  the  possession 
of  the  Hottentots,  as  to  the  fact  that  this  was  the  only  breed  of 
cattle  to  be  had  in  those  days.  1 nqnntation  of  sujierior  types  fi'om 
overseas  was  quite  impossible. 

When  ultimately  Euro]iean  tyjies  were  imiioited  (the  first 
Kurojiean  cattle  to  be  inqiorted  into  this  country  were  Tides  cattle 
ii'  the  year  178tl),  the  Africandei-  breed  had  already  established 
itself  in  the  esteem  of  very  many  fanners,  on  account  of  the  wondei'ful 
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diaft  powei's  of  the  oxen.  Tlirouohont  the  histoiy  of  this  country, 
Ihe  l)ieed  has  l»een  renowned  for  its  trek  oxen. 

The  most  reliable  information  about  indi<>enous  stock  we  find 
in  the  history  of  the  Africander  breed,  the  orijicinal  home  of  which 
may  be  considered  to  have  been  the  south-western  ]>art  of  the  Cape. 

The  outstandinp;  cliaracteristics  of  tlie  breed  on  tlie  open  ran^e  may  be 
sninniarized  as  follows:  — 

1.  A rather  light  breed  in  body  weight. 

"2.  Particularly  fine  and  small  of  bone. 

.3.  Bather  leggy. 

4.  Rather  narrow  and  nndeep  of  body  and  belly  tucked  up. 

o.  Defiiotely  late  in  sexual  and  bodily  maturity. 

6.  Although  of  high  fecundity  in  the  sense  that  cows  breed  up  to  a 

great  age,  they  are  notorious  as  irregular  lireeders,  often  missing  a 
lireedmg  season.  In  many  parts  of  this  country,  Africander  cows, 
under  veld  conditions,  will  calve  only  once  in  two  years. 

7.  The  cows  are  very  mediocre  milkers,  giving  but  little  milk  over  and 

above  the  amount  needed  by  the  calves.  They  are,  however,  good 
mothers. 

5.  From  the  beef  point  of  view,  the  Africander,  if  it  has  not  been  used 

as  a trek  ox,  gives  fair  quality  beef,  dresses  well,  but  gives  a light 

carcase.  As  already  stated  it  is  a late  maturing  animal,  and  as 
a rule  not  fit  for  slaughter  until  four  or  five  years  old. 

9.  The  breed  is  noted  for — 

(ri)  its  powers  of  endurance  as  “trek”  animals; 

(l>)  its  ability  to  subsist  on  poor  veld  in  periods  of  drought; 

(c)  its  resistance  to  tick-borne  diseases; 

((/)  its  ability  to  withstand  adverse  climatic  conditions. 

The  bodily  conformation  described  above  was  looked  upon  with  favour 
by  the  farmers,  because  fine  bone,  a tendency  to  legginess,  a rather  narrow 
body,  and  not  too  big  a belly,  were  associated  by  them  with  the  physiological 
ideal  build  of  a trek  ox.  In  fact,  old  Africander  breeders  pay  considerable 
attention  to  these  points  in  the  selection  of  breeding  stock. 

'I'liis  same  rangy  build  of  the  old  Africander  is  found  in  the  nondescript 
and  unimproved  stock  in  many  parts  of  this  country.  It  is  especially 
noticeable  in  the  unimproved  native  cattle  of  Bechuanaland. 

In  the  days  when  cattle  were  mainly  used  as  draft  animals,  and  the 
beef  and  milk  sides  of  the  cattle  industry  were  as  yet  of  little  economical 
importance,  the  conformation  described  may  have  satisfied  cattle  farmers. 

With  the  development,  however,  of  the  “ ranch  dairy  ” and  beef 
industries,  an  endeavour  was  made  to  improve  the  body  build  of  our  native 
cattle  in  conformity  y ith  functional  requirements.  This  was  done  mainly 
by  the  introduction  of  sires  of  imported  breeds  and  by  selection,  but, 
although  this  systematii  breeding  has  been  in  progress  now  for  well  over 
a century,  the  natural  tendency  to  ranginess  still  remains. 

.Although  the  greatest  care  is  being  exercised  by  owners  of  pure  bred 
and  high  grade  herds  in  the  selection  of  their  bulls  and  breeding  stock,  on 
the  basis  of  good  bone,  width,  and  depth  of  body,  moderate  length  of  legs, 
etc.,  it  has  lieen  found  necessary  continually  to  introduce  new  blood  and 
new  sires  of  the  desired  bodily  conformation,  to  prevent  the  cattle  from 
developing  into  “ off  types.” 

Not  only  is  the  body  build  liable  to  become  “ off  type,”  but  experience 
has  taught  us  that  in  the  improvement  of  our  native  stock,  the  higher 
grades  in  many  parts  of  the  country  lose  their  natural  vitality  and  resist- 
ance to  external  or  environmental  conditions,  and  become  less  productive. 
They  do  not  do  well  and  have  a reputation  of  being  “ soft.” 

To  reinstil  constitutional  vigour,  it  has  been  a common  practice 
amongst  ranchers  to  cross  back  on  to  the  Africander  after  a few  top-crosses 
of  the  native  stock  with  bulls  of  imported  lieef  lireeds. 

Such  a s.vstem  of  breeding  is  undesirable,  both  from  the  point  of 
view  of  general  breeding  principles  and  from  an  economical  aspect. 

In  the  light  of  our  exiierience  obtained  (luring  the  lanisiekte 
and  styfsiekte  investigations,  and  as  a result  of  tlie  subsecfuent 
feeding  exiieriments,  we  feel  justified  in  interpreting  the  jihenomena, 
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described  above,  ])artially  ai  any  rate,  in  terms  of  a mineral 
deficiency  in  the  jiastures. 

When  animals  of  an  improved  type,  bred  on  a mineral  rich 
pasture,  are  imported  to  <^rade  uj)  native  cattle,  the  low  mineral 
content  of  tlie  ])oor  jiastures  is  liable  to  be  insufficient  to  supi)ort  the 
i iiri-cnscd  rate  of  ”rowth  and  capacity  for  milk  ])roduction  in  the 
<>rades,  and  conseciuently  malnutrition,  due  to  mineral  deficiency, 
is  likely  to  occur.  Following-  in  the  wake  of  this  malnutrition,  we 
have  loss  of  constitutional  viy^our,  increased  mortality  and,  as  the 
lesult  of  an  effort  on  the  jiart  of  the  functionally  iniiiroved  animals 
to  adapt  themsehes  to  the  deficient  nutritional  conditions,  a chan<>-e  in 
skeletal  develo])ment  and  body  conformation. 

Whereas  in  the  ])ast  all  ini])rovement  of  native  stock,  under 
ranoe  conditions,  was  based  solely  on  the  ap])lication  of  breeding- 
principles,  without  any  attention  to  possible  mineral  deficiencies  in 
the  jiasture,  due  regard  was  paid  in  the  ])resent  investigations  to  the 
mineral  content  of  the  pastures. 

IV.  OBJECTS  OF  THE  PRESENT  INVESTIGATION. 

A.  The  Main  Ohjecf  of  the  exi)eriments  was  to  study,  on  a 
phosphorus  deficient  farm,  the  influence  of  a bonemeal  ration  on  the 
g]-ading'  up  of  native  cattle  with  ])ure  bred  bulls. 

In  this  connection  i)articular  attention  was  devoted  to  the 
influence  of  phosphorus  on:  — 

1.  Fertility. 

2.  Sexual  and  body  maturity. 

•5.  lletention  of  constitutional  vigour. 

4.  (.Trades  of  indigenous  as  comjiared  with  gi'ades  of  imported 

breeds. 

5.  The  various  functions  of  the  different  breeds  (e.g.  milk 

production,  beef  production,  dual  purpose  function,  draft 
function). 

B.  The  Second  Object  of  the  experiment  was  to  study  the 
dietetic  side  of  the  problem,  special  attention  being  devoted  to  the 
influence  of  bonemeal  feeding  on:  — 

1.  AV  eight  of  calves  at  birth. 

2.  (xrowth  of  calves. 

d.  Increase  in  body  weight. 

4.  Beteiition  of  condition  during  winter. 

b.  (Quality  and  (juantity  of  beef. 

().  (Quality  and  (luantity  of  milk. 

7.  Skeletal  develojunent. 

8.  ('raving  for  bones  (])ica  or  osteophagia ). 

C.  The  Third  Object  of  the  investigation  was  a purely  veterinary 
one,  namely,  to  study  the  influence  of  bonemeal  on  the  incidence  of 
disease. 

It  has,  of  course,  been  known  that  the  incidence  of  lamsiekte 
and  styfsiekte  would  deiuease  greatly  if  bonemeal  was  fed;  but  the 
])resent  object  was  to  observe  whether  animals  receiving  bonemeal 
would  show  a greater  i-esistance  to  diseases  in  general  than  the 
control  animals  receiving  no  bonemeal. 
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liliefly  the  object  of  the  iiivestijjation  may  thus  he  said  to 
comprise  : — 

A.  The  Bicedinf)  Prohlem, 

H.  7'he  \ nfrifianaJ  Prohleiii. 

C.  The  Pioldem  of  Health  and  Pixease, 

OH  a ])hosphorus  deficient  ])asture. 

V.  PLAN  OF  THE  EXPERIMENT. 

Tlie  experiment  was  started  on  the  5th  of  March,  1925,  on  the 
T.amsiekte  Hxperiment  farm  “ Arnioedsvlakte, ” in  tlie  district  of 
Vryl)urg  in  llechuanaland  (see  Figure  1). 

A.  THE  EXPEIIIMEXTAL  ANIMALS. 

{a)  Selection  of  tuic  Lasts  Herd  ('ows. 

As  the  foundation  stock  of  the  experiment  200  cows  were 
collected,  some  locally  and  the  others  from  cattle  on  the  various 
outstations  of  this  Division.  No  attempt  was  made  at  selection,  and 
as  a result,  the  Lasis  Herd  represented  a very  mixed  collection  of 
cows,  very  ty])ical  of  the  nondesciiiit  mob  so  often  met  with  on 
cattle  fanns  m the  ramdiin^'  areas  (see  L'i<>ures  2 to  9).  A fair 
percentac-e  of  the  animals  slmwed  (he  presence,  somewhere  in  their 
ancestry,  of  Africander  blood;  a few  could,  with  a fair  stretch  of 
imagination,  be  called  Fries  and  Shorthorn  types,  but  by  far  the 
"•reatest  number  could  not  be  called  anythino-  but  “ native  " stock, 
varyin<>'  in  size  and  confonnation  from  the  small-bodied,  })ot-bellied 
and  lai'C'e-horned  Mashona  tyjie,  to  the  le^’^'y,  narrow,  ranyy  ty]>e 
already  described. 

In  colour  blacks  and  reds  ]>redominated  with  spriidilinn-s  of 
yellow,  red  and  white,  black  and  white,  and  brindle. 

As  to  a<>e,  the  herd  consisted  of  tuo-year-old  heifers  to  ten-year- 
old  cows. 

AVith  the  exce])tion  of,  say,  10  to  15  cows  the  milk  ])roduction 
was  not  higher  than  I oallon  a day,  and  the  lactation  peiiod 
scarcely  lasted  till  the  weaning-  a<>e  of  the  calves  at  nine  months. 

(5)  The  Four  Herds,  their  Sei.ection  and  Function. 

To  make  the  ex]ieriment  as  com])lete  as  ])ossible,  it  was  decided 
to  yrade  uj)  the  Basis  Herd  cows  in  four  diiterent  directions,  according’ 
to  function  The  200  cows  \^ere  theiefore  divided  into  four  oioujis  of 
50  eaci;  ; — 

(iroup  1 : to  be  traded  up  with  Africander  bulls. 

(Loup  II:  with  Fries  bulls. 

(irou])  III  : wilh  Red  Poll  bulls. 

(rrou])  IV:  with  Sus.sex  bulls. 

In  this  way  the  trek,  milk,  dual  purjiose  and  beet  breeds  of 
cattle  would  all  be  lepiesented. 

1 he  Africandei'  was  selected,  not  only  as  re])iesentiny  the  “ trek 
type  ])ar  excellence  in  this  country,  but  sjiecially  too  because  it  was 
the  ()iie  breed  indif-enous  to  South  Africa  which  has  been  kept  pure. 
As  it  was  jiart  of  the  exjierimental  j)io<>raninie  to  make  a comjiarative 
study  of  the  effect  ot  bonemeal  feeding'  on  trades  of  indi<i'enous  and 
im])oited  breeds,  the  imdusion  of  the  Africander  was  essential. 
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Tlie  Fries  was  elioseu  as  llie  dairy  breed  j)roper,  l)ecause,  of  the 
various  dairy  hi'eeds  iii  this  (•ounti’;s',  it  is  by  far  the  most  popular 
and  most  widely  distributed. 

Amoii«>'st  the  dual  ])uij)ose  hi'eeds  tlie  Red  Roll  was  selected  toi' 
uo  s])ecial  reason,  ajiart  from  the  fact  tliat  at  that  time  the  breed 
had  hut  recently  been  introduced  into  the  country  and  it  was  thou‘>ht 
lliat  the  ex])eriment  would  provide  some  valuable  data  as  to  the 
suitability  of  the  breed  in  ‘‘raiudi  dairy  ’’  areas. 

For  a re])iesentative  of  the  beef  tyjie  projier  the  Sussex  was 
cliosen  liecause  (lie  Ineed  liad  already  ]iroved  itself  to  be  hardy  veld 
animals,  whiidi  would  do  well  under  South  African  conditions. 

The  division  of  tlie  llasis  Herd  cows  into  the  four  herds  was 
obviously  very  difficult  because  of  their  nondescript  character,  but, 
as  tar  as  jiossible,  the  cattle  for  the  four  hei'ds  were  selected  according 
to  any  tendency  in  their  external  conformation  towards  any  of  the 
types  named  above. 

(c)  Bonemeal  and  Controe  (iRori’s. 

After  a sufficiently  long  preliminary  period  of  bonemeal  feeding 
to  all  the  cows,  each  herd  of  oO  cows  (i.e.  the  Africander,  Fi'ies,  Red 
Roll  and  Sussex  herds)  was  again  sub-divided  into  a Bonemeal  and 
a Control  group,  the  former  in  each  herd  numbering  d4  animals  and 
the  latter  16  animals  (i.e.  in  the  approximate  jiroportion  of  two  Bone- 
meal  to  one  Control).  The  experiment  may  thus  be  said  to  have  been 
divided,  at  the  start,  into  two  parallel  exiieriments,  the  bonemeal 
ex])eriment  and  the  control  experiment,  both  conducted  on  identical 
lines  in  every  respect,  except  only  with  regard  to  the  bonemeal 
feeding. 

{(J)  Breeding  Methods. 

It  was  decided  to  grade  up  the  four  herds  with  pure-bred  bulls 
for  at  least  three  generations  (i.e.  uji  to  ^ pure),  and,  it  possible, 
for  tour  generations,  oi  up  to  15/16  pure  bred.  This  would  mean 
that  the  experiment  would  continue  for  at  least  15  to  IT  years  and 
it  was  thought  that  that  was  a sufficiently  long  period  in  which  the 
objects  of  the  experiment  could  be  investigated. 

(e)  The  FIerd  Bulls,  their  Selection,  Tyre,  and  Breeding. 

Two  bulls  were  obtained  for  each  herd,  but,  owing  to  the  fact 
that  the  cost  of  the  exiieriment  had  to  be  curtailed,  it  was  im])ossible 
to  get  the  best  types  of  these  breeds.  Hence  the  first  bulls  were 
rather  on  the  poor  side,  the  Fries  definitely  lacking  the  necessary 
robust  constitution  so  essential  in  sires  in  areas  of  semi-arid  jiastures 
and  climatic  extremes,  sucli  as  are  found  in  Bechuanaland.  The 
Red  Roll  hulls,  too,  were  rather  too  rangy  of  body  build.  The 
Sussex  bulls  conformed  more  to  the  desired  type  and  the  Africanders, 
although  of  good  constitution,  were  by  no  means  tyjiical  of  the 
breed.  These  last  bulls  were  not  registered  animals.  These  bulls 
sired  the  first  generation  of  calves  (i.e.  three  successive  batches  in 
1926,  1927,  and  1928),  and  ivere  disjiosed  of  directly  the  third  service 
season  had  been  completed. 

Since  then  two  new  bulls  of  each  breed  have  been  pundiased 
to  sire  the  second  genei'ation  of  calves,  and  jiarticular  care  was 
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taken  to  select  animals  of  ontstandinp-  constitution,  good  hone,  close 
to  the  o'i()uiid,  good  depth  and  width  of  hody,  good  capacity  and 
(luality. 

With  regard  to  the  Fries  and  Eed  Poll  hulls,  care  was  taken  not 
to  select  animals  with  too  high  milk  records,  the  reason  for  this 
being  that  tlie  experiment  was  designed  as  a “ veld  ” experiment, 
witli  no  additional  feeding  whatever,  except  in  the  case  of  the  hulls. 
Fender  siudi  a system  of  “ rancli  dairying,”  very  high  milk  records 
would  he  wasted,  as  the  cows  could  not  obtain  sufficient  food  from 
the  ])astuie  to  allow  of  tlie  full  development  of  a very  high  milk 
prothicfion.  Care  was  further  taken,  that  the  new  hulls  of  each 
breed  should  not  he  lelated  to  each  other,  and  should  not  show  marked 
evidence  to  close  breeding  or  inbreeding  in  their  pedigrees.  This 
was  done  in  order  to  obviate  com])lications  in  the  breeding  system 
whi(di  was  to  he  ai)plied  in  the  experiment. 

(/)  Service  and  Calving  Seasons. 

As  will  he  pointed  out  later,  the  rainy  season  in  Bechuanaland 
is  hut  a short  one.  extending  ajiproximately  from  the  middle  of 
December  to  the  end  of  March.  Ihence  the  period  when  the  pasture 
is  green  and  the  cows  are  most  likely  to  take  the  Imll,  is  limited  to 
these  months. 

H owever,  in  order  to  allow  the  calves  to  he  dropped  suhsei|uent 
to  the  first  rains  following  the  long  and  dry  winter  (May  to  Decem- 
ber), when  the  grass  is  once  more  green  and  nourishing,  the  service 
season  was  extended  from  the  20th  of  February  to  the  20th  May  of 
each  year.  This  allows  the  calving  season  to  fall  well  within  the 
months  of  the  best  pasture  conditions,  thus  ensuring  a good  milk 
supj)ly  for  the  calves. 

In  the  case  of  the  first  generation  of  calves  (1920,  1927,  and 
192(S),  the  hulls  were  run  with  the  cows  for  the  duration  of  the 
service  season,  no  control  being  kept,  as  to  which  of  the  two  hulls 
served  a cow,  or  how  many  times  each  cow  was  served,  (lonseciuently, 
after  three  seasons  the  fir.st  hulls  had  to  he  discarded,  in  order  to 
prevent  the  hatch  I heifers  of  the  first  half-bred  generation  from 
being  served  by  their  own  sires. 

This  system  has  since  been  changed  with  the  introduction  of  the 
new  hulls.  Service  now  takes  place  in  the  kraals  every  morning  after 
honemeal  feeding,  the  two  hulls  being  put  to  successive  hatches  of 
heifers.  The  system  may  he  illustrated  as  follows : During  the 

service  season  of  1928  only  the  hatcli  I (192(i)  heifers  were  old  enough 
to  breed  from.  They  were  all  served  by  Dull  Xo.  1.  In  1929  hatch 
II  (1927)  heifers  as  well  as  hat(di  1 (1929)  heifers  will  he  bred  from. 
Dutch  1 will  now  he  served  l)v  Dull  Xo.  II  and  hatch  II  by  Dull 
Xo.  I.  Continuing  in  this  way,  it  will  he  seen  that  the  present  huils 
will  he  able  to  sire  three  hatches  of  f-hred  calves  from  each  of  the 
thiee  hat(dies  of  ^-hred  cows,  i.e.  over  a period  of  five  years. 

Careful  records  are  kept,  not  only  of  the  sire  of  each  calf,  hut 
also  of  the  dates  upon  whiidi  the  cows  are  served.  If  cows  keep 
coming  hack  to  the  hull,  or  it  they  do  not  come  on  heat  at  all,  they 
are  examined  to  determine  the  cau.se.  This  supplies  valuable  data 
with  regard  to  factors  affecting  fertility,  sterility,  sexual  maturity, 


1072 


p.  j.  nr  ToiT  AND  j.  n.  u.  itissciiop. 


etc.  Fuitlieriuore,  tlie  bulls  are  allowed  to  serve  a cow  only  twice 
on  any  one  date.  This  is  done  to  conserve  the  animals’  vitality  and 
breeding’  ])owers,  and  to  prevent  the  bulls  from  si)endin<>'  themselves 
on  one  cow,  as  is  the  common  rule  when  bulls  are  allowed  to  run  with 
the  cows.  It  is  nothin”'  unusual  under  a system  of  veld  service  for  a 
bull  to  serve  one  cow  10  to  12  times  during  the  course  of  a day. 

(//)  Hhkedixg  Age,  Nemhek  oe  Cai.ves  per  Cow,  Weaning  Age. 

In  order  to  keep  the  number  of  cattle  in  the  exjteriment  within 
the  limits  of  the  carrying  cajiacity  of  the  available  veld,  and  parti- 
cularly to  reduce  the  number  of  batches  of  calves,  the  basis  herd 
cows  were  allowed  to  give  three  crops  of  calves  (i.e.  in  1920,  1927,  and 
1928),  and  were  discharged  from  the  experiment  in  Xovember,  1928, 
after  the  last  calves  had  been  weaned.  The  three  h.alf-bred  batches 
will  again  each  give  three  batches  of  calves  so  that  in  all  there  will 
be  nine  |-bred  batcdies  and  27  batches  of  g-bred  grades.  It  is  obvious 
that  wheie  accurate  records  are  essential,  the  number  of  batches 
must  be  kept  down  if  the  ex])eriment  is  not  to  become  too  unwieldly. 

Heifers  of  all  four  breeds  are  ])ut  fo  the  bulls  when  two  yeais 
to  two  years  and  three  months  old.  In  the  case  of  the  Euro])ean 
breeds  this  has  jiroved  to  he  (juite  satisfactory,  but  in  the  Africander 
herd  the  service  figures,  as  will  be  shown  later,  are  not  (juite  so  good. 
H owever,  the  experimental  programme  will  not  allow  for  difterentia- 
tion  in  this  respect.  Calves  are  weaned  in  Xovember  when  9 to  11 
months  old. 

(Jl)  CrLEING  AND  SELECTION  OF  BREEDING  StoCK. 

Amongst  the  controls  no  culling  or  selection  of  breeding  sto(dv 
takes  place,  for  the  simple  reason  that  lamsiekte,  styfsiekte,  and 
poverty  have  reduced  the  numbers  to  such  an  extent,  since  the  start 
of  the  experiment,  that  tlie  control  herd  is  not  likely  to  survive  the 
half-bred  stage. 

Vp  to  the  i)resent,  selection  of  desirable  types  and  culling  of 
undesirable  animals  have  been  impracticable  in  tl)e  bonemeal  grouj)s 
of  the  first  generation,  because  of  the  small  numbers  of  heifers  in 
each  batcli. 

Within  the  next  few  years,  however,  the  number  of  second 
generation  heifers  ought  to  be  sufficient  to  allow  of  extensive  selection 
and  culling,  and  this  practice  will  then  be  continued  throughout  the 
duration  of  the  investigation. 

(/)  Castration,  Numbering,  Branding,  and  Culling. 

In  the  past  bull  calves  were  castrated  at  the  age  of  ajiproximately 
six  months.  In  1927,  however,  it  was  found  that  several  batch  I 
half-bred  heifers  amongst  the  Eiirojiean  breeds  were  in  calf  to  these 
young  bulls  and  hence,  since  then,  bull  calves  have  been  castrated  at 
two  months  of  age,  with  the  Burdizzo  jiincers.  The  results  have 
ju'oved  entirely  satisfactory. 

Calving,  of  course,  takes  iilace  in  the  ojien,  no  sjiecial 
ju'ovision  being  made  to  jilace  heavily  pregnant  cows  in  a 
sejiarate  camj).  Every  morning  during  the  calving  season  when 
the  cattle  come  in  for  dosing,  the  calves  born  over-night  are 
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re<>'istere(l  against  their  dams  and  mimhered  with  an  eartag'.  At 
weaiiino'  a<>e  ea(  h calf’s  earta<>-  is  (diecd^ed  against  tlie  number  of  tlie 
mother  and  against  the  registered  number  in  the  calf  hook,  and,  if 
found  correct,  tlie  calf  is  permanenfly  branded  on  the  off  thigh. 
This  being  done,  the  calf  is  fransferred  from  the  calf  book  to  the 
herd  register.  Xaturally,  all  the  bulls  and  basis  herd  cows  are  also 
numbered  and  branded. 

At  weaning  time  cidling  of  the  young  stock  takes  jilace.  The 
tollies  are  of  no  further  use  in  the  breeding  experiment,  and  are 
passed  into  the  slaughter  test  experiment  or  discharged. 

(j)  lloxEJiEAL  Feehixc;. 

All  cattle  are  brought  in  from  the  camps  to  the  homestead  daily 
for  counting  and  inspection.  All  the  cattle  too  are  passed  through 
the  bonemeal  dosing  crushes,  but  the  controls  which  are  marked  with 
a band  of  blue  paint  round  the  horns  (or  by  a patch  of  blue  paint 
on  the  poll  in  the  case  of  jiolled  cattle)  are  passed  through  without 
being  dosed. 

The  bulls,  cows,  heifers  in  calf,  and  lactating  cows  receive 
5 ozs.  of  bonemeal  daily  (except  Sundays),  whilst  all  growing  and 
dry  stock  receive  a daily  allowance  of  ozs.  The  method  of  dosing 
is  very  simple  and  effective.  Leading  out  of  a huge  collecting  kraal 
are  two  (iti  feet  long  wooden  crushes  running  parallel  to  each  other 
and  about  lb  feet  ai)art  (see  Fig.  2(i).  d’he  crushes  are  four  feet  high 
and  two  feet  two  inches  wide.  The  cattle  are  driven  into  these 
crushes,  and  while  this  is  being  done,  a native  stands  on  the  near 
side  of  the  cattle,  thus  forcing  them  to  pass  their  heads  to  the  off 
side  (see  Fig.  27).  When  the  crushes  are  full  dosing  starts.  A native, 
standing  on  the  right  side  of  the  animal  to  he  dosed,  catches  hold 
of  the  left  horn  with  his  left  hand  and  slii)s  his  right  hand  between 
the  lips  and  grips  the  right  cheek  of  the  animal.  This  is  sufficient 
to  control  the  head,  and  to  make  the  animal  open  its  mouth.  The 
actual  dosing  is  done  by  the  .stockman.  He  grips  the  tongue  with 
his  left  hand,  the  thund)  below  and  the  other  four  fingers  over  the 
tongue,  j)ulls  it  out  and  turns  it  to  the  left.  With  his  right  hand  he 
takes  a s])oonful  (d  oz.  to  5 oz.)  of  moi.stened  bonemeal  from  a bucket, 
held  by  a second  native,  and  places  this  on  the  right  side  of  the 
tongue,  just  in  front  of  its  base.  With  the  back  of  the  spoon  he 
pushes  the  mass  of  bonemeal  over  the  base  and  directly  lets  go  the 
tongue  (see  Fig.  28).  The  animal  cannot  now  get  rid  of  the  hone- 
meal  and  is  sure  to  get  its  full  dose. 

While  fhe  second  crush-full  is  being  dosed,  fhe  first  crush  is 
being  emptied  and  refilled,  so  that  at  no  time  need  the  dosing  be 
interrupted. 

Although  from  fhe  descripfion,  dosing  may  appear  to  be  a com- 
I)licated  and  difficult  j)rocedure,  in  reality  it  is  very  simple  indeed. 
At  Armoedsvlakte  four  natives  and  one  European  assistant  dose  from 
200  to  250  head  in  an  hour,  with  ease. 

Cattle  soon  become  used  to  being  dosed,  and  it  often  happens 
that  nioi'e  than  one  will  open  its  month  and  partially  protrude  its 
tongue  as  soon  as  it  is  appioached. 
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Cnlves  are  not  dosed  until  weaned  at  9 months  of  af>'e.  Perhaps 
tlie  most  difficult  part  of  honemeal  feedino'  is  to  get  these  youngsters 
used  to  dosing.  Not  only  will  they  frequently  lie  down  and  refuse  to 
])ick  uj)  their  heads  or  try  to  junij)  out  of  the  crush,  hut  they  will 
retract  the  tongue  so  that  the  o])erator  has  great  difiiculty  in  getting 
hold  of  it.  ITowevei',  usually  after  three  weeks’  training,  they  have 
hecoine  accustomed  to  dosing. 

As  already  mentioned,  the  honemeal  is  fed  moist.  This 
facilitates  the  filling  of  the  sjujon,  allows  the  assistant  to  gauge  the 
correct  dose  more  accurately  than  with  dry  honemeal,  makes  the 
actual  dosing  simjiler,  and  ])ievents  the  animals  from  blowing  the 
meal  out  of  tlieir  mouths  or  drawing  fine  particles  into  their  lungs. 

With  honemeal  at  t‘8.  lOs.  jier  ton,  the  cost  of  honemeal  feeding 
woiks  out  at  4s.  llfd.  j)er  animal  per  year,  when  the  ration  is  3 oz. 
per  day  (except  Sundays)  and  8s.  3fd.  when  the  ration  is  5 oz.  ; or 
in  round  figures:  5s.  and  8s.  4d.  ])er  animal  ])er  year,  respectively. 

(/,)  Weighing  of  Exi’ekimental  Animaes. 

All  cattle  are  weighed  every  two  months.  Since  exercise  and 
ilrinking  have  quite  an  ai)j)reciahle  effect  upon  body  weight,  the 
cattle,,  after  being  driven  to  the  homestead,  are  first  dosed,  then 
watered,  and  finally  weighed. 

Calves  are  weighed  at  birth,  and  from  then  onwards,  on  the 
same  days  as  the  other  stock. 

(/  ) OSTEOPIIAGIA  OR  “ PiCA  ‘ ’ TESTING. 

Although  the  amounts  of  honemeal  fed  to  the  different  classes 
of  stock,  are  considered  sufficient  for  oiitimum  growth  and  health, 
osteojihagia  (“  pica  ” or  craving  for  bones)  does  occur  even  in  the 
bonemeal-fed  cattle,  especially  in  pregnant  and  lactating  cows  during 
the  d ry  seasons  of  the  year. 

In  order  to  have  a record  of  the  degree  of  osteophagia,  all  cattle 
over  nine  months  of  age  are  “ tested  ” every  14  days. 

The  method  is  as  follows  : — 

From  a big  collecting  kraal,  batches  of  six  to  eight  animals  are 
passed  into  a small  kraal,  in  which  there  are  troughs  containing 
sterilized  rotten  hones.  Any  animals  which  pick  uj)  and  chew  one 
of  these  bones  are  maiked  down  as  “ rotten  bone  cravers  ” or  “ bad 
era  vers,”  and  are  passed  into  another  collecting  kraal.  The  cattle 
wliich  do  not  touch  the  rotten  bones  are  passed  into  a second  small 
kraal,  containing'  sterilized  bleached  bones  or  “ sweet  bones  ” in 
troughs.  Any  animals  picking  up  and  chewing  these  are  marked 
doiyn  as  “ sweet  bone  cravers  ” or  “ mild  cravers.”  The  animals 
which  touch  neitlier  lotten  nor  sweet  bones  are  recorded  as  ” non- 
era  vers.” 

(///)  Miekinc;  and  Putterfat  Testing. 

No  records  were  ke])t  of  the  milk  production  nor  were  butterfat 
te.sts  conducted  on  the  basis  herd  cows.  These  constituted  such  a 
mixed  mob  of  cattle  that,  aj)arf  from  determining  the  aj)proximate 
average  daily  yield  for  Ihe  lierd,  it  was  not  thought  woith  while  to 
take  records. 
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Xow,  however,  that  the  first  batch  of  lialf-bred  heifers  are 
calving,  the  individual  milk  yields  and  butterfat  percentages  are  to 
be  recorded  in  the  case  of  the  Fries  and  Fed  Poll  herds. 

The  method  adopted  for  the  lecording  of  the  milk  yields  is  not 
perhaps  an  ideal  or  very  accurate  one,  but  it  is  the  most  practical 
under  conditions  obtaining  on  a South  African  ranch,  where  the 
cows  are  never  stabled  and  are  totally  veld  ted. 

For  the  first  three  months  after  the  birth  of  the  calf  the  cows 
are  milked  twice  daily,  in  the  morning  and  in  the  evening.  In  the 
morning,  the  calves  are  allowed  to  suck  and  strip  one  half  of  the 
udder,  while  the  other  half  is  milked  tor  recording  purposes.  After 
weighing,  the  milk  is  given  back  to  the  calf,  if  necessary.  In  the 
afternoon  the  process  is  reversed,  the  calf  being  allowed  to  suck  tbe 
halt  which  had  been  milked  during  the  morning,  while  the  remain- 
ing halt  is  again  milked  and  the  milk  weighed  for  recording  purposes. 

Fvery  seventh  day  the  calves  are  not  allowed  to  suck  at  all. 
The  whole  udder  is  milked,  morning  and  evening,  for  recording  pur- 
poses and  the  weighed  milk  is  fed  to  the  calf  from  a bucket.  This 
is  done  in  order  to  get  some  idea  of  the  experimental  error  due  to 
the  system  of  milking. 

From  three  months  old  till  weaning  age  at  nine  months,  the 
calves  are  allowed  to  sudi  in  the  morning  only,  one  day  one-half 
of  the  udder  being  given  to  the  calf,  while  the  other  half  is  milked 
and  the  milk  weighed.  The  next  day  the  halves  are  reversed.  On 
the  seventh  day  the  whole  udder  is  milked  and  the  weight  recorded. 
In  each  case  the  milk  is  given  back  to  the  calf,  if  necessary. 

Butterfat  tests  of  each  cow  are  made  on  every  Tth  day  and  on 
a composite  sample  of  the  morning’s  and  evening’s  milk.  The  Ger- 
ber method  is  employed  for  this  determination. 

I he  amount  of  “ solids  not  fat  ” is  also  determined  by  means  of 
Fleischman’s  formula,  viz.  : Total  solids  = ] G -i-  1.2  F 4-  0.14 
where  G is  the  specific  gravity  (taken  with  a (luevenne  Lactometer) 
and  F the  percentage  butterfat  as  determined  above. 

(n)  Dipping,  Ci.inic,  etc. 

Although  the  area  is  conii)aratively  tree  of  tickborne  diseases, 
the  veld  is  heavily  infested  with  the  “ bontlegged  ” tick  (H ijalotnma 
aefji/ptiviii)  and  the  blue  tick  (Boophihis  decoloratus) . The  first 
named  is  esi)ecially  troublesome.  In  summer  they  attack  cattle, 
particularly  under  the  tail,  between  the  hind  legs,  in  the  axillae 
and  in  the  tail  switch,  and  produce  small  deeji-seated  abscesses  of  a 
virulent  and  chronic  nature. 

lo  combat  this  affection,  all  cattle  are  dijijied  weekly  in  an 
arsenical  solution,  from  Septemlier  until  the  end  of  April. 

Ihe  ordinary  horse-fly  {HippoJ)osca  sp]).)  also  constitutes  a 
veritable  jiest  during’  the  summer  months,  and  it  has  been  found  that 
by  adding  a gallon  of  whale  oil  to  the  (lip,  at  every  dipping,  these 
flies  are  less  troublesome  to  the  cattle. 

As  the  cattle  are  passed  through  the  crushes  every  morning  for 
dosing,  they  are  carefully  examined  lor  wounds,  ticli  abscesses, 
ophtbalmia,  ringuorm,  etc.,  and  if  necessary  treated.  The  bulls 
are  temjieralured  every  day. 
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In  the  i)ast  no  records  were  ke])t  of  tlie  clinical  cases,  hnt  since 
the  study  of  the  inflnence  of  honemeal  feeding  upon  the  incidence  of 
disease  is  inclnded  in  the  experimental  programme,  all  cases  are  now 
carefully  recorded. 


B.  THE  FAiniS. 

The  Lamsiekte  Experimeid  Station  consists  of  the  two  farms, 
“ Armoedsvlakte  ” and  “ Biesjiesvlakte,”  which  together  cover  an 
area  of  7,000  morgen  (14,777  acres).  Armoedsvlakte  is  situated 
some  tive  miles  west  of  Vryhurg,  in  a region  of  dolomite  outcrops, 
while  Biesjiesvlakte  lies  some  12*^  miles  we.st  again  of  the  first  farm, 
in  a sandveld  area. 

1.  ArriiocJsi-laJde." — This  farm  has  very  shallow  soils,  vary- 
ing from  three  to  24  inches  in  depth,  with  an  average  depth  of  not 
more  than  nine  inches.  Only  20  out  of  the  7,811  acres  are  arable. 

The  soil  surface  is  broken  at  short  intervals  by  low,  linear  out- 
crops of  dolomite,  rising  a few  feet  ont  of  the  gronnd  and  varying 
from  two  to  GO  yards  in  width. 

Along  these  outcrops  hushes  are  plentiful,  especially  “ vaalhos  ” 
{Tavchonanthus  cam phorafus) , which  is  evergreen  in  nature  and  pro- 
A'ides  excellent  shelter,  both  against  the  summer  heat  and  the  cold 
winter  winds.  In  between  the  outcrops,  the  grass  A'eld  is  dotted  all 
over  Avith  “ rosyntjie  bos  ” (Grewia  cana).  These  bushes  are 
deciduous  perennials,  which,  due  to  Avind  erosion,  grow  on  little 
hillocks,  some  eight  to  18  inches  higher  than  the  surrounding  A’eld. 
Both  the  AUialhos  and  rosyntjie-bos  are  said  to  be  eaten  by  cattle, 
but  this  has  iieA^er  been  observed  on  xlrmoedsA’lakte. 

The  A-eld  consists  of  “ sAveet  ” grasses  with  the  exception  of 
such  o-enera  as  Themeda , Heteropogon,  Andropogon , Cymhopogon, 
etc.  The  grass  colonization  is  poor;  the  indiAudual  grass  tufts  are 
of  good  size  and  firmly  rooted,  and  a fair  percentage  of  the  grasses 
are  hi-  or  pei’ennials. 

In  spring,  after  the  first  rains,  the  A^eld  is  not  quite  as  quick 
in  shooting  as  on  BiesjiesA’lakte,  but  it  is  A'ery  resistant  to  drought, 
ami  to  tramping  out  by  stock.  This  last  tact  is  cAudenced  by  the 
obseiwation  that,  although  the  farm  has  been  heavuly  stocked  for 
the  last  15  years,  no  signs  of  A’eld  deterioration  are  as  yet  Ausible. 

To  summarize,  ArmoedsAdakte  may  be  called  a “ late,  warm, 
hard-veld  farm.” 

2.  “ Biesjiesvlakfc.” — This  farm  is  3,300  morgen  (6,9GG  acres) 
in  extent  and  differs  greatly  from  xVrmoedsA’lakte  in  A’ery  many 
respects. 

It  IS  situated  in  soft  sand  country ; has  moderately  deej)  soils, 
with  only  occasional  “ Jonas  klip  ” oiitci'ops  on  the  higher  parts  of 
the  farm.  A ‘‘  A’lei  ” runs  right  through  the  farm,  and,  dotted 
oyer  the  A’eld,  are  a number  of  small  “ pans  ” Avhich,  in  olden 
times,  were  practically  full  of  Avater  for  the  greater  part  of  the  year, 
and  afforded  good  duck  shooting;  hut  which  noAvadays,  seldom  hold 
watei’  for  more  than  a ferv  days  (luring  the  rainy  season. 

Idle  farm  is,  Avith  the  exception  of  a feAV  ‘‘  rosyntjiebos, ” (juite 
devoid  of  bush  and  aj)})ears  bare  and  Avindswejit,  affoi'ding  no  pro- 
tection whatever  to  stock. 
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The  veld  is  sweet,  more  so  than  on  Armoedsvlakte,  but  the  grass 
colonization  is  more  sparse  and  the  individual  tufts  are  smaller  and 
but  poorly  rooted.  The  majority  of  the  grasses  are  annuals. 

The  veld  is  very  responsive  to  rains  in  spring,  shooting  up  several 
inches  ]>er  week,  but  it  is  very  suscei)tible  to  drougdit. 

As  may  be  expected  from  the  nature  of  the  soil,  the  veld  is 
easily  tramped  out  by  stock,  and  great  care  has  to  be  exercised 
continually  in  this  respect,  to  prevent  permanent  veld  deterioration. 

Compared  with  Armoedsvlakte,  Biesjiesvlakte  may  be  sard  to  be 
an  “ early,  cold,  soft-veld  farm.” 

(a)  Stock  Camps,  Bull  Caaips,  Paddocks,  etc. 

Both  farms  are  fully  fenced. 

Armoedsvlakte  is  divided  into  seven  stock  camps,  varying  in 
size  from  200  to  800  morgen.  Besides  these  there  are  five  bull 
camps,  four  paddo(dvS,  and  a number  of  experimental  grass  and  graz- 
ing plots. 

Although  the  outlying  camps  are  at  least  three  miles  from  the 
homestead,  the  cattle  are  brought  in  every  day  for  insiiection  and 
bonemeal  dosing.  This  is  possible,  because  the  veld  is  tenacious  and 
not  easily  tramped  out. 

Biesjiesvlakte  is  diA'ided  into  four,  approximately  ecjiial,  camps 
of  about  800  morgen  each.  Due,  howeA^er,  to  the  “soft”  nature 
of  the  A'eld,  it  has  been  found  necessary  to  erect  crushes  in  the  out- 
lying camps,  and  dose  the  cattle  acvay  from  the  homestead,  in  order 
to  prevent  veld  deterioration. 

The  camps  on  BiesjiesA’lakte  are  without  doubt  too  large,  but 
the  cjuestion  of  how  big  or  how  small  camps  should  be,  in  order  to 
obtain  maximum  results  from  grazing  by  cattle,  is  one  of  such 
importance  that  it  Avarrants  fuller  discussion.  The  problem  of 
good  range  management  ” is  Avithout  doubt  of  C[uite  as  much 
importance  to  successful  ranching  as  ” good  animal  management,” 
and  hence  it  is  proi)osed  to  discuss  this  question  in  some  detail  else- 
where. 


(/;)  Potation  op  (jkazing. 

Because  of  the  Avidely  different  nature  of  the  pasture  on  the  tAvo 
farms,  it  has  been  the  practice,  up  to  the  end  of  1928,  to  interchange 
the  cattle  on  the  tAvo  farms,  eA^ery  two  montlis,  in  order  to  equalize 
grazing  conditions  as  much  as  possible.  This,  hoAACA’er,  has  perforce 
been  stopped,  because  the  Fries  and  Red  Poll  cows  of  the  first 
generation  are  noAV  being  submitted  to  milk  recording.  The  neces- 
sary facilities  for  this  procedure  (milk  sheds,  calf  paddocks, 
laboratory  equipment,  labour,  etc.)  are  only  aA-ailable  at  Armoeds- 
A’lakte,  and  hence  the  Fries  and  Red  Poll  herds  Avill  remain  there, 
while  the  Africander  and  Sus.sex  herds  Avill  be  kept  at  BiesjiesAdakte. 

On  both  farms  too  the  cattle  are  moA’ed  from  one  canii)  to  another 
according  to  the  season  of  the  year,  the  condition  of  the  pasture,  the 
presence  or  absence  of  poisonous  plants,  etc. 

Ex])erience  has  shoAvn  that  certain  camps  are  good  summer 
cami)S,  and  that  others  are  better  Avinter  camps.  Thus,  e.g.,  the  better 
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sheltered  camj)S  are  used  for  tlie  cows  and  calves  in  winter.  At 
certain  times  eacli  year  one  or  two  cami)s  l)ecoine  dangerous  to  stock, 
because  of  ])oisonous  ])lants.  The  worst  of  these  is  ‘‘  slangkoj) 
(l^rginea  spp.),  hut  although  the  farms  have  been  cleared  of  tiiis 
plant,  other  as  yet  unknown  plant  poisons  have  been  responsible  for 
deaths  amongst  the  stock  in  a few  of  the  cam})s  during  definite 
I)eriods  of  the  year.  Hence,  during  these  periods  the  cattle  are 
removed  to  “ healthy  ” camps. 

The  (piestion  of  systematic  camj)  rotation  also  forms  i)art  of  the 
general  i)robleni  of  good  range  management,  and  will  be  discussed 
more  fully  elsewhere. 

(c)  Water  Sipfly. 

That  for  general  health  a plentiful  and  (dean  water  supply 
should  always  be  within  easy  reach  of  the  cattle,  is  a well  established 
principle  in  animal  management.  Under  climatic  and  pastoral  con- 
ditions, such  as  those  prevalent  in  llecdiuanaland,  where  shade  tem- 
peratures go  uj)  to  105°  r.  and  over,  and  where  the  pasture  is  dry 
for  at  least  seven  months  in  the  year,  a good  and  plentiful  water 
su])ply  is  of  vital  importance. 

As  no  surface  water  is  available,  the  necessary  supplies  are 
obtained  from  boreholes,  either  by  the  aid  of  windmills  (see  Fig.  29) 
or  small  oil  engines. 

However,  there  are  times,  especially  in  early  summer,  when 
there  is  little  or  no  wind.  Hence  allowance  must  be  made  for 
sufhcient  water  storage. 

On  both  farms  all  the  camps  are  supplied  with  reservoirs  of  a 
minimum  capacity  of  10, 000  gallons,  and  si)acious  concrete  or  stone 
drinking  troughs  (Fig.  29). 

id)  Kraals,  Crpsiies,  Dips,  Stables,  etc. 

On  each  farm,  near  the  homestead,  there  are  large  wooden  kraals, 
subdivided  for  .sorting  puri)oses  into  a sufficient  number  of  .smaller 
kraals.  As  part  of  the  kraal  .system,  there  are  the  double  dosing 
crushes,  leading  from  one  big  collection  kraal  to  a second  collection 
kraal:  the  cattle  dip  also  forms  part  of  the  kraals  to  facilitate  the 
handling  of  the  cattle. 

At  Armoedsvlakte,  new  milking  sheds,  sick  boxes  and  bull  boxes 
are  to  be  erected  shortly.  In  the  meantime  the  milking  is  done  in 
lean-to  stables  which  were  formerly  used  for  experimental  i)urposes. 

At  Die.s.iiesvlakte  new  stables,  making  provision  for  bull  and 
sick  boxes,  have  been  completed. 

A very  commodious  and  fully  equipped  laboratory  was  built  at 
Armoedsvlakte.  for  j)urposes  of  lamsiekte  research,  and  is  now  avail- 
able for  laboratory  work  in  connection  with  the  experiment. 

The  Station  is  also  sup])lied  with  a complete  set  of  meteorological 
instruments. 


(h  EXPEHIMEXTAL  HECOKHS. 

9'he  following  experimental  records  are  kept:  — 

1.  The  Herd  Booh. — A loose-leaf  ledger,  giving  on  tlie  left-hand 
I)age  full  particulars  of  the  bleeding  stock,  and  on  the 
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right-hand  page  full  particulars  of  the  progeny  of  each 
cow. 

2.  The  Stock  Book. — In  which  each  animal  has  a separate 

page,  hearing  the  number  of  the  animal,  on  which  full 
particulars  are  recorded  as  to  date  of  birth,  number  of 
sire,  number  of  dam,  dates  of  preventive  inoculations, 
dates  and  diagnoses  of  diseased  conditions,  etc. 

3.  -I  Bull  Recjister. — Containing  name,  experimental  number, 

breed  number,  and  full  pedigree  of  each  bull,  together 
with  name  of  breeder,  etc. 

4.  *4  Sei’vice  Register. — Giving  particulars  of  .service  dates  of 

each  cow,  which  bull  was  used,  whether  served  once  or 
twice  on  any  one  date,  etc. 

5.  J.  Calf  Book. — Giving  date  of  birth,  weight  at  birth, 

colour  and  di.stinguishing  marks,  .sex,  number  of  dam, 
etc. 

6.  J.  Weight  Book. — Giving  the  results  of  the  bi-monthly 

weighings. 

T.  *4  Rica  Book. — Giving  the  results  of  the  fortnightly  pica 
tests. 

8.  Clinical  Case  Book. — In  which  full  particulars  are  kept 
of  all  clinical  cases  amongst  the  experimental  animals. 

9.  A Milk  Record  Book. — Giving  the  daily,  weekly,  and 

monthly  milk  yields  of  each  cow. 

10.  G Butterfat  Test  Register. — Giving  the  results  of  the 

weekly  butterfat  tests  on  the  milk  of  each  cow,  and  also 
of  the  tests  for  “ .solids  not  fat.” 

11.  -I  Meteorological  Register. — Giving  the  results  of  the  daily 

meteorological  readings. 

Duplicate  copies  of  the  data  obtained  are  forwarded  monthly  to 
the  Experiment  Records  ( Ifhce  of  the  Division  at  ( )nderstepoort, 
and  here  comparative  graphs  and  charts  are  compiled  for  each  herd, 
so  that  the  experimental  results  are  always  kept  up  to  date  for 
purposes  of  reference. 

VI.  EXPERIMENTAL  RESULTS. 

As  already  stated,  the  investigation  was  begun  on  the  18th 
March,  1925.  The  present  Progress  Report  covers  the  period  from 
that  date  up  to  30th  June,  1928.  During  this  period  the  Basis  Herd 
Cows  have  given  birth  to  three  batches  of  first  generation  calves  and 
the  fir.st  batch  of  half-bred  heifers  have  been  put  to  the  bull. 

It  is  quite  evident  that,  as  yet,  little  can  be  said  about  certain 
of  the  items  on  the  experimental  programme,  but  the  data  .so  far 
obtained  are  .sufficient  to  warrant  definite  opinions  to  be  expressed 
with  regard  to  some  points,  and  to  allow  of  tentative  opinions  to  be 
formulated  Avith  regard  to  others. 

A.  BREEDING  RESULTS. 

{a)  Fertility. 

(For  detailed  figures  in  this  connection  see  Table  No.  1.) 
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Table  No.  1. 
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Causes  of  Death. 

Number  of  cows  dis- 
charged from  experi- 
ment up  till  15/6/28. 

Reasons  for  Discharge. 

Number  of  cows  which 
gave  birth  to  3 calves  in  I 
3 years.  ! 

1 Number  of  cows  which 
could  have  given  birth 
to  3 calves  in  3 years. 

Percentage  of  cows 
which  gave  birth  to  3 
calves  in  3 vears. 

Number  of  cows  which  | 
gave  birth  to  2 calves  in  I 
3 years. 

Percentage  of  cows 
which  gave  birth  to  2 
calves  in  3 years. 

Number  of  cows  which 
gave  birth  to  1 calf  in 
3 years. 

Percentage  of  cows 
which  gave  birth  to  1 
calf  in  3 years. 

Number  of  cows  which 
gave  birth  to  2 calves  in 
2 years. 

Number  of  cows  which 
could  have  given  birth 
to  2 calves  in  2 years. 

Percentage  of  cows 
which  gave  birth  to  2 | 

calves  in  2 years.  ! 

Number  of  cows  which 
gave  birth  to  1 calf  in  ! 
2 years. 

Percentage  of  cows  I 
which  gave  birth  to  1 
calf  in  2 years.  | 

Number  of  cows  which 
gave  birth  to  1 calf  in 
1 year. 

Number  of  cows  which 
could  have  given  birth 
to  1 calf  in  1 year. 

Percentage  of  cows 
which  gave  birth  to 
1 calf  in  1 year. 

Number  of  half-bred 
Batch  I 1926  calves.  i 

1 

! 

Number  of  cows  which  jl 
could  calve  in  1926.  I 

Percentage  of  cows  i| 

which  calved  in  1926.  j 

Number  of  half-bred 
Batch  II  1927  calves. 

Number  of  cows  which  1 
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l| 
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abortion. 

Other  diseases. 
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other  experiments. 
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— 

— 

— 

1 

— 

10 

1 

3 

1 

1 

— 

4 

18 

24 

75-0 

6 

20-8 

1 

4-2 

12 

12 

100 

3 

4 

75-0 

31 

32 

96-9 

34 

37 

91-9 

27 

31 

87-1 

92 

100 

92-0 

6 

2 

2 

3 

— 

— 

2 

— 

— 

1 

6 

1 

— 

— 

— 

1 

4 

0 

4 

0 

3 

75-0 

1 

25-0 

2 

6 

33-3 

3 

50-0 

8 

11 

72-7 

9 

13 

69-2 

8 

13 

61-5 

5 

9 

55-6 

22 

35 

62-8 

1 

— 

1 

— 

1 

— 

— 

— 

— 

— 

13 

— 

4 

— 

— 

— 

9 

16 

26 

61-6 

8 

30-8 

2 

7-7 

8 

10 

80-0 

2 

20-0 

5 

5 

100 

29 

37 

78-4 

33 

36 

91-7 

27 

30 

90-0 

89 

103 

86-4 

9 

2 

1 

J 

— 

— 

— 

6 

— 

— 

— 

1 

1 

4 

0 

7 

0 

3 

42-9 

4 

57-1 

0 

1 

0 

1 

100 

4 

11 

36-4 

4 

15 

26-7 

8 

12 

66-7 

3 

7 

42-9 

15 

34 

44-1 

— 

— 

1 

— 

— 

— 

— 

1 

— 

— 

6 

1 

— 

— 

— 

1 

3 

19 

31 

61-3 

11 

35-6 

1 

3-2 

1 

3 

33-3 

1 

33-3 

1 

1 

100 

25 

34 

76-5 

31 

34 

91-2 

28 

32 

87-5 

84 

100 

84-0 

11 

1 

1 

— 

— 

— 

— 

— 

3 

— 

— 

— 

— 

— 

3 

0 

6 

0 

5 

83-3 

1 

16-7 

1 

5 

20-0 

3 

60-0 

6 

10 

60-0 

9 

16 

56' -3 

7 

13 

53-8 

6 

9 

66-7 

22 

38 

57-9 

3 

— 

3 

2 

1 

1 

1 

1 

1 

1 

39 

2 

8 

1 

1 

1 

26 

72 

109 

66-1 

31 

28-4 

6 

5-6 

26 

30 

86-7 

3 

10-0 

10 

13 

76-9 

114 

138 

82-6 

130 

140 

92-9 

105 

122 

86-1 

349 

400 

87-3 

40 

6 

5 

5 

1 

— 

3 

— 

— 

1 

18 

1 

— 

— 

1 

3 

13 

0 

20 

0 

13 

65-0 

7 

35-0 

5 

21 

23-8 

14 

66-7 

25 

43 

58-1 

37 

62 

59-7 

29 

52 

55-8 

16 

31 

51-6 

82 

145 

56-5 

43 

6 

8 

7 

2 

1 

4 

1 

1 

1 

2 

67 

3 

8 

1 

1 

4 

39 

72 

129 

55-8 

44 

34- 1 

13 

101 

31 

51 

60-8 

17 

33-3 

35 

56 

62-5 

150 

200 

75-0 

159 

192 

82-8 

121 

153 

79-1 

431 

545 

79-1 
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Fertility,  as  far  as  the  present  experiment  is  concerned,  must  be 
considered  from  two  aspects  : — 

1.  Tlie  indnence  of  honemeal  on  fertility. 

2.  The  influence  of  improved  blood  (Africander,  Fries,  Red 

Poll,  Sussex),  upon  fertility,  under  a system  of  grading 
up  native  cows  receiving  a corrected  mineral  diet. 

(1)  The  Influence  of  Honemeal  upon  Fertility. 

The  nrailahle  data  .<thow  that  fertility  is  viarhedly  higher  in 
honemeal-fed  eoirs  than  in  the  control  cows  receiviny  no  honemeal . 

Over  the  j)eriod  18.8.25  to  30.0.28,  the  proportion  of  actual  to 
possible  number  of  calves  (reckoning  one  calf  to  one  cow  ])er  annum) 
Avorks  out  at  87.3  per  cent,  tor  honemeal-fed  cows  and  56.5  per  cent, 
for  the  control  cows.  The  figures  are  given  in  Table  No.  3 : — 


Table  No.  3. 


Bonemeal 

Control 

Cows. 

Cows. 

Actual  number  of  calves  born  in  192(i,  1927,  and  1928 

349 

82 

Possible  number  of  calves  in  1920,  1927,  and  1928 

400 

145 

Percentage  of  actual  to  possible  number  of  calves  born  in  1920,  1927, 
and  1928 

87-3 

56-5 

A closer  study  of  the  experimental  data  shows  that,  while  the 
calving  percentages  of  the  honemeal-fed  cattle  for  the  years  1926, 
1927,  and  1928  remained  well  over  80,  those  of  the  control  cows  fell 
from  59.7  per  cent,  to  51.6  ])er  cent.  The  figures  are  given  in 
table  No.  4 : — - 


Table  No.  4. 


Bonemeal 

Control 

Cows. 

Cows. 

Percentage  of  cows  which  calved  in  1920 

82-0 

59-7 

Percentage  of  cows  which  calved  in  1927 

‘12  • 9 

55-8 

Percentage  of  cows  which  calved  in  1928 

80-1 

51-6 

Table  No.  5 fuither  shows  that,  whereas  the  honemeal-fed  cows 
bred  regularly,  the  control  cows  bred  eery  irregularly. 

Amongst  the  honemeal-fed  cows  whicdi  remained  in  tlie 
experiment  throughout  the  t luee  yeai's,  (iti.l  ]>er  cent,  gave  birth  to' 
three  calves  in  the  tliiee  years,  whereas  of  the  control  cows  which 
remained  in  the  experiment  for  tlie  same  peiiod,  not  a single  one 
calved  three  times. 
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Some  cows  were  in  the  experiment  for  only  two  years  and  others 
again  for  only  one.  In  these  cases  the  maximum  numher  of  calvings 
Avere,  naturally,  tivo  and  one  respectively.  A full  record  of  the 
number  of  calvings  of  all  coavs  in  the  experiment  is  giA^en  in  table 
Xo.  1,  hut  some  of  the  more  striking  figures  liaA’e  been  repeated  in 
table  Xo.  5 : — 

Table  Xo.  5. 


Bonemeal 

Control 

Cows. 

Cows. 

Number  of  cows  which  gave  birth  to  three  calves  in  three  years .... 

72 

0 

Number  of  cows  Avhich  could  have  had  three  calves  in  three  years. . 

109 

20 

Percentage  of  cows  which  had  three  calves  in  three  vears 

66-1 

0 

Number  of  cows  Avhich  had  two  calves  in  two  years 

20 

5 

Number  of  cows  which  could  have  had  two  calves  in  two  years. . . . 

30 

21 

Percentage  of  cows  which  had  two  calves  in  two  years 

80-7 

23-8 

Number  of  cows  which  had  one  calf  in  one  year 

10 

25 

Number  of  cows  which  could  have  had  one  calf  in  one  year 

13 

43 

Percentage  of  cows  which  h.ad  one  calf  in  one  year 

70-9 

58-1 

The  figures  may  also  be  given,  perhaps  in  a more  instructive 
form,  in  the  following  Avay  : — 

(a)  Of  the  109  honciiieal-ied  coavs  Avhich  Avere  in  the  experiment 
for  three  seasons:  — 

72  or  ()().!  per  cent.  gaA’e  3 calA^es  in  3 years. 

31  or  28.4  per  cent.  gaA*e  2 cah^es  in  3 years. 

0  or  5.5  per  cent,  gave  1 calf  in  3 years. 

Of  the  20  control  coavs  AA'hich  Avere  in  the  experiment  for  three 
seasons  : — 

0 or  0 per  cent.  gaA’e  3 calves  in  3 years. 

13  or  ()5  jier  cent.  gaA’e  2 cah’es  in  3 years. 

7 or  35  per  cent.  gaA’e  1 calf  in  3 years. 

(5)  Of  the  30  hone  meal-fed  coavs  Avhich  Avere  in  the  experiment 

for  ttro  seasons:  — 

20  or  80.7  per  cent,  gav’e  2 cah’es  in  2 years. 

3 or  10  per  cent,  gave  1 calf  in  2 years. 

1 or  3.3  per  cent.  gaA’e  0 calf  in  2 years. 

Of  the  21  control  coavs  Avhich  Avere  in  the  experiment  for  tiro 
seasons  : — 

5 or  23.8  per  cent.  gaA’e  2 calves  in  2 years. 

14  or  00.7  per  cent.  gaA’e  1 calf  in  2 years. 

2 or  9.5  per  cent.  gaA’e  0 calf  in  2 years. 

(c)  Of  the  13  honemeal-fed  coavs  Avhich  Avere  in  the  experiment 
for  one  season  only  : — 

10  or  70.9  i>er  cent,  gave  1 calf  in  1 year, 
or  23.1  per  cent,  gave  0 calf  in  1 year. 
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Of  the  43  control  cows  which  were  in  the  experiment  for  one 
season  : — 

25  or  58.1  per  cent,  gave  1 calf  in  1 year. 

18  or  41.9  per  cent,  gave  0 calf  in  1 year. 

If,  finally,  we  glance  at  graph  No.  1,  which  gives  curves  of  the 
bi-monthly  weights  of  honemeal  and  control  cows,  over  the  period 
under  review,  it  will  he  seen  that  while  the  curve  for  the  honemeal 
cows  shows  a definite  upward  tendency,  the  control  weight  curve 
shows  a downwai'd  tendency. 

(jiradnal  loss  in  condition  and  body  weight,  and  increasing' 
irregularity  in  breeding,  seem  to  be  associated  with  the  progressively 
lower  fertility  in  the  control  cows. 

Reviewing  the  breeding  seasons  192(),  1927,  and  1928,  it  would 
ajipear  that  during  the  192G  season  the  control  cows,  which  Avere  then 
in  fairly  good  condition,  had  a sufiicient  mineral  reserA’e  to  produce 
([uite  a good  calf  crop.  HoAveA'er,  A\diile  these  calves  Avere  being’ 
suckled,  the  drain  on  phosphates,  through  the  milk,  was  so  great  that 
many  of  the  cows  Avere  unable  to  breed  the  next  year.  These  cows 
apparently  did  not  possess  the  minimum  phosphorus  reseiwe  necessary 
for  breeding  and  hence  skipped  a year. 

Uuring  the  next  season  (1927),  these  coavs  may  or  may  not  have 
been  able  to  build  up  their  mineral  reserve  to  the  niinim\ini  mineral 
requirement  for  breeding.  Those  coavs  that  were  able  to  do  so 
probably  did  breed  in  1928,  but  the  greater  number  apparently  needed 
more  than  one  year  in  Avhich  to  recoA'er.  Hence  these  latter,  together 
Avith  practically  all  the  control  cows  Avhich  gaA’e  cah'es  two  years  in 
succession,  failed  fo  breed  in  1928. 

Since  fhe  available  phosphorus  in  the  pasture  is  far  heloAv  fhe 
requirement  of  breeding  stock,  fhe  result  of  successive  calA'ings  Avould 
seem  to  he  a gradual  reduction  of  the  mineral  reseiA'es  of  the  body 
which,  in  turn,  Avill  manifest  itself  either  in  the  form  of  a deficiency 
disease,  or  in  temporary,  it  not  permanent,  sterility. 

(2)  The  Influence  of  Improved  Blood  upon  Fertility,  tinder  a System 
of  U pyrad> ny , on  a Corrected  Mineral  Diet. 

Table  No.  G giA’es  the  aA'ailable  data:  — 


Table  No.  G. 


Africander. 

Friesland. 

Red 

Poll. 

Sussex. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Percentage  of  cows  which  calved 
in  1926 

82-9 

83-3 

96  • 9 

69-2 

78-4 

26-7 

76-5 

59-3 

Percentage  of  cows  which  calved 
in  1927 

97-0 

42-9 

91-9 

61-5 

91-7 

99 -7 

91  -2 

53-8 

Percentage  of  cows  which  calved 
in  1928 

79-0 

33-3 

87-1 

55-6 

90-0 

42-9 

87-5 

99  ■ 7 

Percentage  of  cows  which  calved 
in  1926,  1927,  and  1928 

86  • 6 

no -5 

92-0 

92 -8 

86-4 

44-1 

84-0 

57-9 
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It  is  scarcely  warranted  to  formulate  any  conclusions  about  the 
influence  of  impioved  blood  upon  feitility  from  tlie  data  quoted  above. 
The  results  of  many  more  years  of  breeding  will  bave  to  be  available, 
before  anyfbing  like  reliable  deducfions  can  be  drawn.  There  is  a 
further  difflculty  in  interpreting  the  above  data,  and  that  is  that  no 
service  register  was  kept  during  the  years  192(i,  1927,  and  1928,  and 
hence  it  is  impossible  to  estimate  in  how  far  the  fertility  of  fhe 
individual  bulls  wliich  were  used  influenced  the  results  obtained. 

{!))  Early  Maturity. 

In  considering  the  influence  of  bonemeal  feeding  on  early 
maturity,  we  must  take  into  account:  — 

1.  Tlie  influence  of  bonemeal  feeding  on  the  sexual  maturity  of 

the  breeding  stock. 

2.  The  influence  of  bonemeal  feeding  on  the  body  maturity. 

It  is  evident  that  under  each  of  these  headings  a comparative 
study  of  the  four  herds  would  be  necessary. 

(1)  The  Influence  of  Bonemeal  Feeding  on  the  Sed’ual  Maturity 
of  Breeding  Storh. 

For  the  purpose  of  collecting  data  in  connection  with  the  above 
question,  the  Basis  Herd  cows  were  unsuitable  as  nothing  accurate 
was  known  of  the  ages  of  these  animals,  nor  of  their  histories,  prior 
to  the  beginning  of  fhe  experimenf. 

The  data  so  far  available  are  limited  to  the  service  figures  of 
the  first  batch  of  half-bred  heifers  which  were  put  to  the  bulls  from 
fhe  2Uth  of  February  to  the  2Uth  of  May,  1928. 

Table  Xo.  7. 


Africander. 

Friesland. 

Red  Poll. 

Sussex. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Total  half-bred  batch  1 heifers 

b 

7 (4) 

11 

7(6') 

9 

5 

b 

4 

Xuinber  of  half-bred  batch  I 
heifers  served 

5 

3 

11 

6 

9 

1 

b 

4 

Number  of  half-bred  batch  I 
heifers  in  calf  on  the  31/12/28 

5 

3 

9 

3 

7 

4 

b 

4 

Before  discussing  the  above  table,  a few  points  should  be 
emphasized  : — 

(a)  The  above  table  gives  the  service  results  of  heifers  put  to 
the  bull  at  an  age  of  2 years  and  8 months.  It  is  quite  probable, 
ill  fact  it  is  quite  certain,  that  many  of  the  heifers  would  have 
conceived  much  earlier  in  life  if  they  had  been  allowed  to  do  so. 
Hence,  the  above  data  do  not  indicate  the  exact  age  at  which  the 
heifers  became  sexually  mature.  The  table  merely  gives  a com- 
jiarative  idea  of  the  sexual  maturity,  expressed  in  number  of  services 
and  conceptions,  at  the  age  of  2 to  2]  years. 
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{b)  The  low  ho-ures  in  the  Afrieaiuler  control  column  are 
incorrect  in  so  far  that  .‘1  out  of  the  4 heifers  which  did  not  breed 
lost  their  dams  within  five  months  after  birth.  As  a result  of  this 
they  became  stunted  in  their  growth  and  should  not  be  considered 
in  the  interpretation  of  these  figures.  The  same  applies  to  one  of 
the  Fries  control  heifers. 

The  corrected  figures,  tor  ])urposes  of  comparison,  are  given  in 
brackets. 

(c)  The  bulls  used  were  active  and  never  failed  fo  cover  a 
heifer  when  in  season.  The  bull  factor  may  thus  be  considered  as 
equal  for  the  four  herds. 

J)iscussloii . — The  figures  quoted  refer  to  so  small  a number  of 
animals  that  it  is  unwise  to  draw  any  conclusions  from  them.  The 
figures  seem  to  indicate  a slight  beneficial  effect  of  bonemeal  feeding 
on  the  sexual  maturity  of  animals  at  the  age  of  2b  months.  The 
respective  figures  for  the  bonemeal  and  control  groups  work  out  as 


follows  : — 

Bonemeal . Control. 

Total  Xo.  of  heifers  42  10 

Xo.  of  heifers  served 41  17 

Xo.  of  heifers  in  calf 27  14 


Per  cent,  heifers  .served  9b. 9 per  cent.  SO. a per  cent. 

Per  cent,  heifers  in  calf  ...  84.4  per  cent.  73.7  per  cent. 

As  to  the  effect  of  breed  upon  sexual  maturity,  the  table  tends 
to  show  that  there  is  no  appreciable  difference  between  the  four 
herds. 

Very  careful  observations  throughout  the  lives  of  fhe  heifers, 
and  especially  during  their  breeding  season,  tend  to  show  that  the 
Africander  grades  reach  .sexual  maturify  later  in  life  than  do  the 
Fries,  Fed  Poll  and  Sussex  grades.  Of  the  imi)orted  breed  grades, 
many  bonemeal  heifers  were  observed  to  be  on  heat  at  just  over  one 
year  old,  while  of  the  indigenous  breed  grades,  the  heifers  appeared 
to  be  only  just  fit  for  breeding  at  26  months  of  age. 

In  time  it  is  hojied  to  obtain  sufficient  data  as  to  the  influence 
of  breed  on  sexual  maturity,  but  since,  in  the  present  investigation, 
heifers  are  fo  be  served  at  the  age  of  2 to  2]  years,  a special 
experiment  will  be  necessary  to  determine  the  influence  of  bone- 
meal  feeding  upon  the  exact  age  of  sexual  maturity. 

(2)  The  Influence  of  Bonemeal  Feeding  on  Bodp  Maturitn. 

This  will  be  fully  dealt  with  later  on  in  this  rei)ort  when  the 
influence  of  bonemeal  feeding  upon  growth,  increase  in  body  weight, 
skeletal  development,  etc.,  is  discussed. 

(c)  Tiiic  IxpLUKXCE  OP  PoNEiiEAi.  Feedinc;  IU’OX  the  Ketextion  oe 
CoXSTlTUTIOXAE  VlGOUK  IX  (tKADE.S  OE  I.MPKOVEI)  HkEED.S. 

As  ])ointed  out  earlier  in  this  aiticle,  experience  has  shown 
that  wheie  superior  types  are  used  to  giade  uj)  native  .stock  on 
mineral  deficient  pastures,  the  increu'sed  rate  of  growth  and  repi'o- 
ducfion  of  the  grades  cannot  be  supported  by  t lie  deficient  pasture 
and,  as  a result,  the  constitutional  vigour  of  the  gradi's  breaks  down. 
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It  is  (Jiie  of  the  main  objects  of  the  present  investigation  to 
ascertain  whether  the  correction  of  the  mineral  deficiency  in  the 
pasture  will  result  in  the  retention  of  unimpaired  body  vigour  in 
grades  throughout  the  process  of  grading  up. 

The  very  fact  that  within  T]  years,  Gfi.T  per  cent,  of  the  control 
basis  herd  cows  and  22.2  per  cent,  of  the  first  generation  control 
calves  have  died,  as  compared  with  8.9  per  cent,  and  -3.8  per  cent, 
respectively  in  the  bonemeal  cattle,  is  sufficient  proof  that  l)onemeal 
feeding  has  a remarkable  effect  upon  constitutional  vigour. 

A casual  comparison  of  bonemeal  and  control  grades  of  equal  ages 
is  sufficient  to  impress  the  fact  tliat  the  former  are  “true  to  type,” 
wliereas  the  latter  are  “ off  type.” 

The  bonemeal  grades  are  of  good  size  for  their  age,  are  deep 
and  wide  of  body,  not  too  high  on  the  legs,  and  of  very  good  bone. 

The  control  grades,  on  the  other  hand,  are  leggy,  narrow  and 
undeep  of  body,  small  for  their  age,  and  lack  “ substance  ” in  their 
bony  skeleton. 

The  control  portion  of  the  breeding  exjieriment  is  doomed  to  an 
early  end.  Already  79  out  of  the  92  original  control  basis  herd  cows 
have  either  died  or  been  discharged  from  the  experiment ; and  of 
all  the  first  generation  control  heifers,  only  2-5  remain.  This  seems 
sufficient  proof  that  on  phosphorus  deficient  pastures,  such  as  those  of 
Bechuanaland,  the  grading  up  of  native  stock,  without  correcting 
the  mineral  diet,  is  bound  to  fail. 

Whether  the  present  constitutional  excellence  of  the  bonemeal 
grades  will  be  retained  in  the  second,  third  and  fourth  generations 
of  grades  remains  to  be  seen.  However,  there  is  every  reason  to  be 
optimistic  in  this  respect. 

{(i)  Sex  of  First  (veneration  Calves. 

Before  passing  on  to  the  result  of  the  dietetic  part  of  the 
experiments,  it  is  of  interest  to  compare  the  proportion  of  bull  calves 
and  heifer  calves,  not  only  in  the  bonemeal  and  control  groups,  but 
also  in  the  different  herds. 

(1)  Fercentage  of  JhiU  Calves  and  Heifers  in  the  Bonemeal  and 
Control  Groups. 

From  Table  No.  8,  it  will  be  seen  that  of  the  total  number  of 
344  half-bred  bonemeal  calves  born,  174  were  males  and  170  were 
females.  This  shows  a slight  excess  of  males  over  females.  In  the 
control  group  there  is  a much  more  marked  predominance  of  males, 
the  figures  being  48  bull  calves  and  33  heifers. 

Taiu.e  No.  8. 


Total  Number 
of  Half-bred 
Calves. 

Number  of 
Bull  Calves. 

Percentage  of 
Bull  Calves. 

Number  of 
Heifer  Calves. 

Bonemeal  : Totals 

Control : Totals 

:i44 

SI 

174 

48 

50-ti 
59 -3 

170 

33 
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(2)  rcrccntdfjc  of  Bull  Calces  and  Heifers  in  the  Four  Herds. 

Table  No.  9 <>ives  the  numbers  and  percentages  of  half  bred 
male  and  female  calves,  in  each  of  the  four  grade  herds. 

The  interesting  point  which  is  revealed  by  a study  of  this  table 
is  that,  whereas  in  the  Flies,  lied  Poll  and  Sussex  grades  (i.e.  grades 
(tf  imported  breeds)  there  is  a tendency  to  a preponderance  of  males 
over  females,  in  the  Africander  grades  (i.e.  grades  of  an  indigenous 
breed)  the  opposite  appears  to  be  the  case. 

Table  No.  9. 


Africander. 

Friesland. 

Red 

Poll. 

Sussex. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Number  of  bull  calves  born. . . . 

.3(1 

11 

47 

11 

44 

11 

47 

15 

Number  of  heifer  calves  born... 

48 

12 

43 

10 

43 

4 

36 

7 

Percentage  of  bull  calves  born. . 

4b -5 

47-S 

52-2 

52-i 

50 -6 

73-3 

56-6 

68-2 

This  jireponderance  of  heifers  over  bull  calves  might  have  been 
accounted  for  as  the  result  of  a particularly  large  number  of  heifers 
born  during  any  one  of  the  three  seasons  under  review.  This,  how- 
ever, is  not  borne  out  by  the  figures  given  in  Table  No.  10,  in  which 
details  are  given  of  the  calving  ]ieicentages  of  each  breed  for  each 
of  the  three  years. 


Table  No.  10. 


1926. 

1927. 

1928. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Number  of  Africander  bull  calves 

15 

7 

12 

4 

9 

0 

Percentage  of  Africander  bull  calves 

51-7 

46-7 

37-5 

00  • 7 

39-1 

0 

Number  of  Africander  heifers 

14 

8 

20 

2 

14 

2 

In  comdusion,  it  would  appear  that  there  is  a tendency  for  males 
to  predominate  in  the  grades  of  the  Fries,  lied  Poll  and  Sussex 
breeds  and  for  females  to  jiredominate  in  the  Africander  grades. 

Amongst  the  grades  of  the  imported  breeds  the  inclination  to 
male  ])re])oiiderance  is  most  marked  in  the  control  grou]>s,  while  the 
tendency  to  female  doniinance  in  the  Africandei'  (indigenous  breed) 
grades  is  most  marked  in  the  bonemeal  groups. 
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]}.  FEEDING  EEvSULTS. 

(a)  The  Influence  of  Bonemeal  Feeding  on  the  Birth  and 
WeanixVG  Weights  of  Calves. 

Table  No.  II  gives  the  birth  ami  weaning  weights  of  the  first 
generation  calves  of  each  of  the  gi ade  herds.  Taking  the  bonemeal 
and  control  groups  of  calves,  irrespective  of  herds,  the  average 
birtl'^  weight  of  a bonemeal  calf  works  out  at  (i8.8  lbs.  and  tliat  of  a 
control  calf  at  1)8. 1 lbs. 

From  the  above  figures  it  seems  justified  to  comdude  that  lione- 
meal  feeding  has  no  influence  upon  the  J>irfh  weight  of  calves. 

It  might  be  thouglit  that,  as  the  phosphorus  reserve  of  the  body  of 
a control  cow  gradually  becomes  smaller  and  smaller,  less  phosphorus 
would  be  available  for  the  development  of  successive  foel  uses  and 
that,  as  a consetinence  of  this,  the  birth  weight  of  the  calves  would 
decrease  in  proportion  to  the  lessening  phosphorus  amounts  available. 
However,  it  would  seem  that  nature  has  made  provision  to  prevent 
the  birth  of  weaklings,  as  far  as  mineral  consfituents  of  the  body 
are  concerned.  It  would  apiiear  that  unless  a control  cow  has  a 
phosphorus  reserve  sufficient  for  the  full  development  of  fhe  foetus, 
she  either  does  not  come  into  season  at  all,  or  does  not  conceive.  In 
any  case,  she  does  not  breed. 

Bonemeal , therefore,  influences  fe-rtilitij  hut  not  the  hirth  weight. 
Bonemeal-fed  and  control  calves  start  life  o/i  an  equal  basis. 

Nature,  however,  goes  a step  further.  In  order  to  ensure  for  each 
calf  as  good  a start  in  life  as  possible,  she  has  provided  that  the 
quality  of  the  milk  of  the  mother  is  not  affected  hy  phosphorus 
deficiency  in  the  ration  of  the  cow. 

It  has  been  shown  chemically  that  qualitatively,  there  is  no 
difference  in  the  mineral  composition  of  the  milk  of  hone  meal-fed 
and  control  cows  grazing  on  phosphorus  deficient  pastures. 

It  nature  could  also  have  ensured  an  equal  milk  yield  for  both 
bonemeal  and  control  cows,  the  calves,  up  to  weaning  age  at  any 
rate,  would  have  developed  equally  well. 

This,  however,  is  not  the  case  and,  as  a result  of  the  smaller 
milk  yield  (and  conse([uently  of  fhe  smaller  total  amount  of  phos- 
phorus) of  the  control  cows,  there  is  a marked  difference  in  average 
weights  of  the  two  groups  at  weaning  time. 

The  average  weight  of  the  bonemeal  calves  was  409  lb.  at 
weaning  age  (about  9 months)  and  for  the  control  calves  351  lb. 

If  nexf  we  compare  the  average  weights  of  fhe  calves  of  the 
different  herds,  we  find  that  the  grades  of  fhe  imported  breeds  weigh 
consideralily  more  at  birth  than  do  the  Africander  (indigenous) 
grades.  The  figures  are:  — 


(u)  Afiicander  

{!))  Fries 

(c)  Bed  Poll  

(d)  Sussex  


Bonemeal  Calves. 
04.0  11). 

71. T lb. 

09.2  11). 

70.4  11). 


Control  Calves. 

00.7  lb. 
71.7  11). 
()7.3  11). 
00.5  11). 
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The  fact  that  the  Africander  grade  calves  weigh  less  at  birth 
than  do  the  grade  cahes  of  imported  breeds  may  possibly  be 
explained  as  follows:  — 

Ever  since  the  first  colonists  found  the  jnogenitors  of  the  present 
breed  in  the  possession  of  the  Hottentots,  and  probably  long  before 
that,  the  Africander  cattle  have  always  been  “ veld  animals  ” and 
have  had  to  live  on  phosphorus  deficient  pastures  in  many  parts  of 
the  country. 

Adaptation  to  this  limiting  factor  in  the  nutrition  has  produced 
such  characteristics  as  small  light  bone,  light  body  weight,  late 
maturity,  etc. 

These  ])oints  are  characteristic  of  the  breed  and  possess  quite  as 
potent  an  influence  on  the  Africander  grades  as  the  bigger  bone, 
heavier  body  weight,  earlier  maturity,  etc.,  of  the  imported  breeds 
have  on  their  grades. 

Although  in  our  exjieriments  this  limiting  factor  has  been 
corrected,  systematic  selection  and  breeding,  under  the  correct 
nutritional  conditions,  will  probably  have  to  be  cairied  out  for  many 
generations  before  the  Africander  will  reach  the  level  of  breeds  which 
were  developed  in  areas  of  phosphorus-rich  pastures. 

In  the  first  few  generations  we  may  expect  quite  an  apiueciable 
difference  in  body  weight,  growth,  skeletal  development,  early 
maturity,  etc.,  between  the  Africander  and  imported  breed  grades. 

However,  it  is  jirobable  that,  in  time,  these  differences  will 
become  less  and  less  marked,  until  finally  the  Africander  can  compete 
in  all  respects  with  the  imported  lireeds. 

Table  Ao.  11  further  shows  that  although  the  difference  in 
weight  between  bonemeal  and  control  calves  of  each  herd  at  birth  is 
at  most  4 lb.,  the  difference  at  weaning  time  is  at  least  37  lb.  in  favour 
of  the  bonemeal  calves.  The  biggest  difference  is  noticed  in  the 
Fries  (84  lb.),  while  the  second  biggest  difference  is  found  in  the 
Africander,  in  wliich  breed  at  birth  the  control  calves  weigh.ed  on 
an  average  2.7  lb.  more  than  the  bonemeal  calves. 

Finally,  it  is  of  interest  to  note  that,  according  to  the  available 
data,  the  development  of  the  Africander  lionemeal  calves  appears  to 
lie  quite  as  fast  as  that  of  the  Ked  Poll  calves  during  the  first  nine 
months  of  life. 

(h)  The  Influence  of  Bonemeal  Feeding  on  (Ikowth. 

For  the  study  of  the  influence  of  bonemeal  feeding  on  growth, 
tlie  figures  relafing  to  batch  1 {l!)2(i)  half-bred  grades  are  the  most 
complete  and  hence  the  most  useful. 

Fnder  the  previous  heading  the  factors  which  affect  the  general 
develojiment  of  bonemeal  and  control  calves  up  to  the  time  of  wean- 
ing were  discussed.  In  the  present  section  the  results  of  bonemeal 
feeding  from  weaning  onwards,  i.e.  from  the  time  that  the  weaners 
become  totally  dependent  upon  the  natuial  jiasture  for  their 
sustenance,  will  be  discussed. 

Table  No.  12  gives  bi-monthly  average  weights  of  all  the  half- 
lired  bonemeal  and  control  calves,  irrespective  of  breed,  from  six 
months  to  two  years  and  six  months  of  age. 
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34 

months 

old. 

5/11/28. 

915 

670 

cc  1 

C-1  1 

32 

months 

old. 

5/9/28. 

1 

913 

677 

236 

30 

months 

old. 

5/7/28. 

243 

28 

months 

old. 

5/5/28. 

982 

741 

; 

20 

months 

old. 

5/3/28. 

932 

730 

202 

24 

months 

old. 

6/1/28. 

o 

00 

167 

22 

months 

old. 

CJ 

20 

months 

old. 

. 

-ri 

cT 

S' 

728 

685 

18 

months 

old. 

ZD 

746 

612 

fc  1 

10 

months 

old. 

5/5/27. 

701 

501 

o 

14 

months 

old. 

413127. 

659 

552 

107 

12 

months 

old. 

4/1/27. 

564 

473 

10 

months 

old. 

3/11/26. 

478 

401 

1>  1 

1--  1 

8 

months 

old. 

3/9/26. 

420 

368 

52 

0 

months 

old. 

6/7/26. 

378 

330 

1 

48 

Half-bred  batch  I bone- 

meal  calves 

Half-bred  batch  I control 
calves 

Differenoe 
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As  shown  in  tlie  ])iecedino'  chapter,  tlie  average  birth  weights  of 
honenieal  and  control  calves  are  practically  identical.  After  six 
months,  however,  there  is  already  a ditterence  of  48  lb.  in  favonr  of 
the  honenieal  calves.  This  advantage  in  body  weight  is  maintained 
and  increased  throughout  the  jieriod  under  consideration,  until  at  30 
months  old  the  honenieal  animals  weigh  243  Ih.  or  33.2  per  cent, 
more  than  the  controls. 

llonemeal  feeding  starts  directly  after  the  calves  are  weaned  at 
nine  months  of  age.  In  this  case,  therefore,  honenieal  was  fed  over 
a period  of  21  months.  The  increase  in  the  dift'erence  in  weight 
between  honemeal-fed  calves  and  control  calves,  which  was  48  Ih.  at 
six  months  and  243  lb.  at  30  months,  was  obtained  at  an  approximate 
cost  of  8s.  yd.  per  head,  or  just  about  4<1.  per  pound  live  weight. 
It  is  quite  evident  that  this  extra  outlay  was  a very  profitable  one, 
especially  as  the  quality  of  honenieal  beef  is  mm  h better  than  that 
of  control  beef  ami,  hence,  commands  a better  price. 

Graph  Ao.  2 gives  comparative  weight  curves  for  the  bonemeal 
and  control  groups  of  half-bred  calves,  from  six  months  up  to  30 
months  of  age.  As  the  calves  were  only  weaned  at  nine  months  of 
age,  the  part  of  the  curves,  July  to  November,  192G,  represents 
weights  of  calves  which  were  still  receiving  their  mothers’  milk. 
From  November  onwards,  however,  the  calves  were  totally  dependent 
111)011  the  natural  pasture  for  their  sustenance. 

Table  No.  13  gives  for  both  honenieal  and  control  calves  the 
average  percentage  increase  or  decrease  in  body  weight  between  two 
successive  weighings.  An  increase  in  body  weight  is  indicated  with 
a plus  sign  and  a decrease  in  weight  with  a minus  sign,  in  front  of 
the  percentage  values. 

In  general,  the  curves  of  graj)!!  No.  2 illustiate  the  same  changes 
as  the  figures  given  in  table  No.  12.  However,  a closer  study  of  the 
curves,  especially  in  conjunction  with  a study  of  the  figures  given 
in  table  No.  13,  reveals  some  very  interesting  points. 

1.  It  will  be  noticed  that,  whereas  throughout  the  winter  of 
192G  both  the  bonemeal  and  control  groups  developed  rapidly  in 
weight,  in  1927  both  groups  actually  decreased  in  weight  during  the 
same  ])eriod  of  the  year. 

This  is  probably  to  be  explained  by  the  fact  that  in  192G  the 
calves  still  received  a certain  amount  of  milk  from  their  dams,  and 
that  the  growth  impetus  is  greater  in  G montlis  old  tollies  and 
heifers  than  in  the  same  animals  at  18  months  of  age.  This  is  clearly 
shown  in  table  No.  13  when  the  percentage  increases  in  weight 
during  the  two  periods  July,  192G,  to  July,  1927,  and  July,  1927,  to 
July.  1928,  are  compared. 

2.  The  first  rains  fell  in  October,  192G  (1.10  inches).  This  was 
sutticient  to  allow  the  veld  grasses  to  I'evive,  and  it  is  noticeable  how 
both  groups  of  calves  reacted  immediately  to  the  improved  pasture 
conditions.  Whereas  the  percentage  increase  in  body  weight  for 
I'onemeal  and  control  groups  over  the  period  September-November, 
192G,  was  13.8  and  9.0  respectively,  tliese  percentages  jumped  to  18 
in  both  groups  over  the  period  November,  192G,  to  January,  1927. 

3.  It  will  be  noticed  from  table  No.  13  tliat  the  highest 
Iiercentages  of  inciease  in  body  weights  during  the  seasons  192G/1927 
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and  1927  /1928  occur  early  in  summer  during  the  time  of  young  green 
grass.  This  holds  true  for  the  control  as  well  as  for  the  bonemeal 
animals. 

Theiler,  (Ireen,  and  Du  Toit  (1924)  have  shown  that  the  highest 
percentage  of  available  P.,Os  in  pasture  is  found  in  the  young  green 
leaf  stage.  Hence  it  appears  as  if  maximum  increase  in  weight 
in  cattle  is  directly  associated  with  a high  percentage  of  available 
PjOj  in  the  veld  grasses. 

4.  (Iraph  2\o.  2 and  table  Xo.  14  show  that  in  both  the  bonemeal 
and  control  groups  increase  in  weight  in  1927  continued  up  to  July 
()]•  mid-winter,  while  in  1928  the  increase  in  weight  stopped  in  May 
or  two  months  sooner. 

The  reason  tor  this  is  to  be  found  in  the  difference  in  quality  of 
Ihe  late  .summer  pasture  in  the  two  years  under  consideration.  This 
is  a point  of  considerable  importance  and  warrants  a fuller  dis- 
cussion. 

Graph  Xo.  3 gives  the  rainfall  for  the  seasons  1926/1927  and 
1927/1928. 

It  Avill  be  seen  that  the  rainy  season  1926/1927  began  well  with 
nearly  three  inches  in  December,  which  is  above  the  normal  for  that 
month  for  Bechuanaland.  In  January  only  1.9  inches  fell,  which 
is  rather  low,  and  during  February,  which  usually  is  the  month  of 
greatest  precipitation,  only  half  an  inch  was  regi.stered. 

March,  1927,  was  very  wet  indeed. 

As  a result  of  the  dry  (and  particularly  hot)  months  of  January 
and  February,  1927,  the  growth  of  the  veld  was  badly  checked  and 
femporarily  stopped.  The  growih  after  the  good  December  rains 
had  been  upward  growth  or  haulm  growth.  When  the  period  of 
drought  was  broken  in  the  middle  of  March,  the  pa.sture  again 
started  to  grow,  but  now  the  glass  grew,  not  in  an  upward  direction 
with  haulm  formation,  but  in  sideward  growth  with  stooling  and  the 
formation  of  a large  number  of  soft  and  short  leaves  near  to  the 
ground. 

These  leaves  nevei  became  very  fibrous  and  in  autumn  dried  up 
and  became  curly.  This  “ .stool  ” or  “ pod  ” grass  is  the  be.st  winter 
pasture  tor  cattle  and,  when  abundant,  ensures  a long  growing 
season  and  a good  winter.  It  was  probably  on  account  of  this 
condition  of  the  pasture  that  the  weights  continued  to  increase  up  to 
Jidy,  1927.  The  1927/1928  rainy  season  may  be  described  as  having 
been  a continuous  one.  The  rain  which  fell  in  October,  Xovember 
and  December,  although  insufficient  to  make  the  grass  shoot  into 
haulms,  sufficed  for  the  veld  to  revive  from  its  winter  condition  and 
supply  fair  grazing.  This  resulted  in  an  appreciable  increase  in 
weight  in  all  the  cattle. 

With  the  plentiful  January,  February  and  March  rains  the 
pasture  shot  into  haulm  and  seed  and,  because  of  its  uninterrupted 
growth,  very  little  low  “ stool  ” or  “ pod  ” grass  was  formed. 

As  a consequence  of  this,  the  cattle  did  not  do  so  well,  although 
Ihere  was  actually  much  more  grass  than  during  the  ])revious  season. 
The  animals  .started  to  drop  in  condition  sooner,  and  did  not  winter 
nearly  as  well  as  in  the  ])receding  year. 
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It  would  ap])ear,  tlierefcu'e,  tliat  t-oiitimious  rainy  seasons  result 
ill  very  artive  upward  orowtli  and  conseiiuently  in  poor  “ winter 
veld,”  whilst  a discontinuous  rainy  season  results  in  o’ood  “ stooling  ” 
and  in  the  production  of  excellent  “ winter  veld,”  provided  the  total 
precipitation  is  not  almornially  low-  or  the  jieriods  of  drought 
ahnorinally  long. 

5.  The  effect  of  good  and  had  winter  veld  is  also  reflected  in  a 
greater  loss  of  weight  during  winter  in  years  of  had  winter  veld  than 
in  years  of  good  veld. 

In  1927  the  decrease  in  weight  continued  over  four  months  (July 
to  Novemher);  in  1928  it  continued  over  six  months  (May  to 
Xovemher).  Table  No.  14  gives  the  percentages  of  loss  in  body 
weight  between  successive  weinhings  for  the  1927  and  1928  winter 
seasons. 

Table  No.  14. 


1927. 

1928. 

July- 

Sept. 

Sept.- 

Nov. 

Total 
per- 
centage 
loss 
over  4 
months. 

May- 

July. 

Jnly- 

Sept. 

Sept.- 

Nov. 

Total 
per- 
centage 
loss 
over  6 
months. 

Half-bred  batch  I bone- 

0/ 

0/ 

% 

0/ 

% 

0/ 

% 

meal  calves 

—2-4 

—0-8 

— 3-2 

—0-6 

—9 -5 

+0-2 

—6-8 

Half-bred  hatch  I con- 

trol  calves 

—4-4 

—1-4 

~.5-7 

—1-1 

• — 7*6* 

-\-0'3 

—8-4 

It  is  seen  that  in  the  bonemeal  and  control  lots  the  percentage 
loss  in  weight  in  1928  rvas  6.8  and  8.4  respectively,  while  in  1927 
the  figures  were  3.2  and  5.7. 

6.  (xraph  No.  2 further  brings  out  the  fact  that,  during  the 
winter  months,  the  bojiemeal  cattle  fall  less  in  body  weight  than  do 
the  control  cattle.  Thus,  over  the  period  July  to  November,  1927, 
the  bonemeal  cattle  lost  24  lb.  or  3.2  per  cent,  of  their  body  weight 
per  head,  while  the  control  cattle  lost  on  an  average  35  lb.  or  5.7  per 
cent. 

Table  No.  14  shows  that  the  same  happened  in  1928,  when  the 
average  loss  in  the  bonemeal  animals  was  (i.8  per  cent,  and  the 
average  loss  among  the  contnds  8.4  per  cent. 

So  nimdi  for  the  influence  of  bonemeal  feeding  on  growth,  in 
general. 

We  must  next  consider:  — 

77/c  effect  of  un prox'cd  hJood  upon  (jroxrth,  under  a xijsteui  of 
hone  meal  feeding. 

Again  the  data  of  the  iialf-bred  batidi  1 cattle  are  the  most 
complete,  and  will  be  used  foi'  this  comparative  study. 
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Table  No.  15  ^ives  the  bi-monthiy  average  weight  of  tlie  boue- 
meal  and  control  groups  of  each  of  the  tour  herds  from  the  age  of 
()  months  up  to  21  yeais  old. 

Ijet  us  first  consider  the  hunejjicol  (jronps  of  the  four  herds. 
(jra])h  No.  4 gives  the  weight  curves  for  these  groups  of  animals 
from  b to  40  months  old. 

If  we  study  graph  No.  4 in  conjunction  with  table  No.  15,  we 
see  that  the  Sussex  grades  are  the  heaviest  at  G months  old  (408  lb.) 
and  remain  so  up  to  the  end  of  the  curve.  In  fact,  they  gradually 
draw  away  from  the  other  herds  and  end  up  at  21  years  of  age  with 
an  average  weight  of  1,028  lb.  In  two  years’  time,  tlieir  average 
weight  has  incieased  from  408  lb.  to  1,028  lb.,  or  152  per  cent. 
(Coni])are  Figures  (iO,  Gl,  G4,  (i4,  G5,  and  GG.) 

In  the  Sussex,  as  a true  beef  breed,  this  <[uick  growth  and  rapid 
inciease  in  weight  could  have  been  expected. 

From  the  point  of  view  of  early  maturity  the  lied  Poll  grades 
might  have  been  exi)ected  to  come  next,  (irapli  No.  4 shows  that  at 
G months  old  the  lied  Poll  grades  weiglred  on  an  average  only 
32G  11).,  or  G3  lb.  less  than  the  grades  of  any  of  the  other  herds. 
It  is  difficult  to  explain  this  low  average  weight,  especially  as  the 
average  lied  Poll  bii  th  weight  is  quite  as  high  as  the  average  birth 
weights  of  the  grades  of  the  other  breeds. 

Studying  the  lied  Poll  curve,  we  .see  that  it  overtakes  the 
Africander  and  Fries  curves  fairly  rapidly  and,  at  21  years,  actually 
lies  well  above  them  with  an  average  of  22  lb.  more  than  either 
of  these  two  breeds.  This  rate  of  growth  is  remarkably  fast.  In 
2 years  the  average  weight  increases  from  32G  lb.  to  972  lb.,  i.e.  a 
198  per  cent,  increase.  ( See  Figures  51,  52,  54,  55,  5G,  and  57.) 

The  very  low  weights  at  G months  old  and  the  remarkable  rate 
of  growth  of  the  lied  Poll  grades  will  be  discussed  in  greater  detail 
further  on  in  this  article. 

The  Fries,  or  true  dairy  type  grades,  show  a 144  per  cent,  increase 
in  weight  in  two  years,  which  is  the  rate  which  could  have  been 
ex])ected  in  dairy  stock,  compared  with  that  of  dual-i)urpose  and 
beef  types.  (See  figures  49,  41,  42,  43,  4G,  47  and  48.) 

It  may  be  pointed  out  that,  on  the  Gth  July,  192G,  and  on  the 
5th  July,  1928,  the  Africander  and  Fries  half-bred  grades  weighed 
exactly  the  same.  The  increase  in  weight  for  the  Africander  is  the 
same  as  that  of  the  Fries,  i.e.  144  per  cent.,  in  two  years,  but  if  we 
follow  the  two  curves  carefully  we  see  that  throughout  their  course 
Ihe  Fries  has  a slight  advantage. 

Of  the  four  hei'ds  the  Africander  herd  is  the  sloAvest  in  growth. 
(See  figures  31,  32,  35, 3G  and  37.) 

A comparison  of  the  I'ate  of  gi'owth,  as  indicated  by  weight 
lecoids,  shows  that  ihe  bonemeal  grades  of  iuqiorTed  breeds  are 
faster  in  growth  and  develo])nient  than  bonemeal  grades  of  ihe 
indigenous  breed.  The  reason  for  ihis  bas  been  discussed  earlier  in 
this  pa])ei'. 

Orapb  No.  5 gives  ilie  com])ai'ai  ivt>  weiglil  curves  foi'  ihe  control 
groupie  of  ihe  four  heids. 
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It  will  be  noticed  that  the  Africander  is  aoain  the  poorest  of  the 
fonr  herds,  the  percentage  increase  being  only  99  per  cent.,  notwith- 
standing the  fact  that,  at  the  age  of  (i  months,  they  weighed  on  an 
average  2G  lb.  more  than  the  grades  of  any  of  the  other  herds.  (See 
figures  33,  34,  38  and  39.) 

The  Fries  shows  a ])ercentage  increase  of  119  per  cent.  (Figures 
44,  45,  49,  and  60),  the  Red  Polls  of  141  per  cent.  (Figures  54,  59, 
and  GO)  and  the  Sussex  of  132  per  cent.  (Figures  G2,  G7,  and  G8). 

Here  again  the  grades  of  imported  breeds  do  better  than  the 
Africander  grades  and,  as  in  the  bonemeal  groups,  the  Red  Poll 
grades  show  the  greatest  percentage  increase  in  weight. 

The  figures  so  far  discussed  may,  for  easy  reference,  be  tabulated 
as  follows  : — 

Table  1G. 


Africander. 

Friesland. 

Red 

Poll. 

Sussex. 

Bone- 

meal. 

Co7t  - 
trol. 

Bone- 

mea\ 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

Bone- 

meal. 

Con- 

trol. 

It). 

lb. 

lb. 

lb. 

11). 

It). 

It). 

lb. 

Weight  batch  I at  0 months  old 

389 

358 

389 

332 

326 

319 

408 

312 

Weight  batch  I at  30  months  old 

952 

712 

950 

727 

972 

709 

1,028 

724 

Difference  in  Weight 

563 

354 

561 

395 

646 

4.50 

620 

412 

0/ 

/o 

0/ 

/o 

0/ 

0/ 

% 

% 

/o 

Percentage  increase  in  weight 

144 

D!) 

144 

119 

198 

141 

152 

132 

Difference  in  weight  between 

bonemeal  and  control  at  (i 

lb. 

lb. 

!t). 

lb. 

months 

31 

57 

7 

96 

Difference  in  weight  between 

bonemeal  and  control  at  30 

months 

240 

223 

203 

304 

Percentage  difference  in  weight 

between  bonemeal  and  control 

0 

0^ 

0 

at  30  months 

33 

• 7 

3(1 

26 

•4 

42 

•0 

As  stated  above,  both  bonemeal  and  control  groups  of  the  Red 
Poll  grades  show  a remarkable  rate  of  growth  as  compared  with  tlie 
grades  of  the  other  lierds.  From  tlie  figures  in  table  IG  it  is  seen 
tliat,  at  six  months,  tliere  was  only  7 H).  difference  between  the 
average  weights  of  bonemeal  and  control  Red  Polls  and  that  at  30 
months  this  difference  had  increased  to  203  lb. 

For  the  other  herds  the  differences  in  weight  between  the  bone- 
meal  and  control  groups  at  24  years  of  age  are  resjiectively  : — 

(n)  Africander  240  lb.  or  33.7  per  cent. 

(h)  Fries  223  lb.  or  30.7  per  cent. 

(c)  iSussex  0,04  lb.  or  42.0  i)er  cent. 

(xra])hs  G,  7,  8,  and  9 give  the  weight  cui'ves  of  the  bonemeal 
ami  control  groujis,  respectively,  of  each  of  the  four  herds. 
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A study  of  these  <>'iai)lis  reveals  interesting-  differences  between 
ilie  four  groups.  The  Ifed  Poll  graph  immediately  arrests  the  atten- 
tion because  of  the  fact  that  the  houemeal  and  control  curves  run 
much  closer  together  than  in  the  other  graphs. 

The  superior  growing  jtowers  of  the  Ped  Poll  grades  seem  to 
have  minimized  the  effect  of  honemeal  feeding. 

This  effect  is  most  marked  in  the  Sussex  grades,  while  in  the 
Africander  and  Pries  grades  the  effect  seems  to  be  more  or  less 
the  same. 

{(■)  The  Infevence  of  Honemeal  Peedinc;  on  the  (Quantity  .\nd 
(p'ALiTY  OF  Beef. 

In  the  previous  section  tables  and  grai)hs  were  given  to  show 
that  honemeal  feeding  has  a remarkable  influence  on  growth  and 
increase  in  weight.  The  figures  ([noted  referred  to  batch  I of  the 
half-bred  grades,  irresi)ective  of  sex. 

As  a rule  the  majority  of  slaughter  stock  in  South  Africa  are 
oxen,  and  hence,  to  study  the  effect  of  honemeal  on  the  quality 
and  (|uantity  of  Ijeef,  five  honemeal  and  two  control  tollies  were 
selected  from  each  of  the  four  herds  (batch  I)  for  a special  slaughter 
test.  The  small  number  of  controls  was  unavoidable  on  account  of 
the  reduction  in  numhers  and  the  unfertility  of  the  control  herds. 

PiXce])t  tor  the  feeding  of  honemeal,  all  the  tollies  were  treated 
alike  in  every  way;  they  did  not  receive  any  extra  feeding,  and  were 
dependent  on  the  natural  j)astuie  exclusively  for  their  sustenance. 

When  selected,  the  tollies  were  two  years  and  two  months  old, 
and  it  was  decided  not  to  slaughter  them  at  any  definite  age,  but 
to  wait  until  the  majority  of  the  honemeal  animals  had  reached  an 
average  live  weight  of  ai)i)roxiniately  1,200  lb. 

Table  17  gives  the  average  bi-monthly  weights  of  the  honemeal 
and  control  groups  of  each  herd  from  the  1st  Xovember,  1920,  to 
the  1st  Xovember,  1928,  i.e.  from  the  age  of  six  months  to  30  months  : 

It  will  be  seen  from  the  above  table  that  none  of  the  honemeal 
oxen  had  reached  the  [)iescribed  body  weight  for  slaughtering  pur- 
])oses  by  Xovember,  1928,  and  hence  we  har’e  to  confine  the  present 
discnssion  to  the  increase  in  weight  and  growth.  The  effect  of  bone- 
meal  uj)on  such  factors  as  dressing  percentage,”  quality  of  the  beef, 
etc.,  will  have  to  he  considered  at  a later  date. 

Sufficient  evidence  has  already  been  given  to  [(rove  the  bene- 
ficial effect  of  honemeal  feeding  on  growtli  in  general  ; hence  the 
discussion  in  this  section  may  be  limited  to  a comj)arative  study 
of  the  effecd  of  imjnoved  blood  ui)on  growth  and  increase  in  weight, 
under  a system  of  honemeal  feeding. 

Let  us  again  conij)are,  first  of  all,  the  boneme:tl  tollies  of  the  foui- 
herds;  graph  Xo.  10  gives  the  coni])arative  weight  curves. 

Table  Xo.  18  gives  the  ])ercentage  inciease  in  weight  between 
the  bi-monthly  weighings  of  the  honemeal  and  control  gTonjis  of  the 
foui-  herds  : 
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1928. 

Nov. 

i**5 

c:  ^ 

-f  c^. 

GO 

c:  5c 

955 

6’5,5 

oT 

02 

o ^ 

950 

617 

-ri 

OG 

CG  GO 

GO  GO 

Go 

CG  GO 

— ^ 

=C 

r:  ^ 

^ 

1 

1,090 

732 

1C  Go 

zt  p 

ci 

S 

o 

-H 

■C 

X 

CG 

GO 

1,098 

750 

o 

'•t 

c:  GO 

X 

S 50 

'M 

o p 

'M 

X 

I'- 

-t 

X 

o ^ 

Cl  Ci 

X 5c 

GO  Cl 

Cl 

X GO 

1927. 

> 

O 

c: 

X 

Cl  ^ 

CG  C; 

‘C 

I>  GO 

1C 

■X 

c:  ^ 

Go 

X 

»o 

c> 

GO 

»C 

C 

X 

Cl  ^ 

X GO 

O 

C CV3 

X GO 

■o 

'M 

l> 

GO  ^ 

-ri 

»o 

lO  Cl 

X X: 

l>  GO 

fC  1C 

ic 

l>  GO 

S-i 

X 

;o 

I" 

X X; 

GO 

Cl 

t— 

Cl  ^ 

1C 

ce 

X ^ 

604 

433 

»c 

Cl  GO 

GO  ^ 

610 

496 

1926. 

> 

o 

546 

3S0 

yc? 

tie 

■-+ 

1C  ^ 

a. 

0? 

02 

fc  ^ 

-t 

O 

CG 

-t 

Cl 

O GO 

-t  ^ 

O 1C 

GO  1C 

400 

4U 

50 

— <5^ 

-t 

-t  >*H 

GO 

?C  CO 

— ( Go 

O 1C 

^ Cl 

ji 

l' 

i! 

; 

j 

Africander  half-bred  batch  I honemeal 
calves 

Africander  half-bred  hatch  1 control  calves 

Frieslarul  half-bred  batch  1 honemeal 
calves 

Friesland  half-bred  batch  1 control  calves 

Red  Poll  half-bred  batch  I honemeal 
calves 

Red  Poll  half-bred  batch  1 control  calves. . 

Sussex  half-bred  batch  1 honemeal  calves 
Sussex  half-bred  batch  I control  calves 
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Percentage 

total 

increase  in 
weight, 
July,  1920- 
July,  1928. 

127-3 

U'-l 

--f  3o 

C7  :c 

71 

180-2 

118-V 

138-2 

153-9 

1928.  j 

. 

^ o 
a: 

» >1 

'71  ‘O 

1 1 

'•O  7i 

71  30 

1 1 

X 30 

71  ^ 

1 1 

71  ?>« 

71 

1 1 

' ^ 
’-5  » 

•*+ 

I-  30 

1 1 

1 1 

C ^ 

30 

1 1 

30  GO 

30  Ci 

1 1 

O 7i 

1 + 

LO  ^ 

o ^ 

1 1 

X ^7 

1 T 

X 30 

tH 

1 1 

t- 

r-  ^ 

71  *0 

-O 

_j_  _|- 

-f 

X 

05 

+ + 

lO  ^ 

6 

71 

+ -r 

c: 

X 

71  71 

+ + 

lO  75 

71  ci) 

71  ^ 

+ + 

1.  . 

§ s 

?7  30 

X ^ 

75 

+ + 

X 

lO  C5 

+ + 

1 

•*i  > 

o 

-t 

! ^ 

X ^ 

o 

1 + 

f-«  »o 

O 

1 1 

X 7} 

+ 1 

1 ^ 

—•Oh 

X 7> 

71  ''H 

1 1 

X 

75  ?>«. 

1 1 

71 

75  »0 

1 1 

O 30 

O 30 

1 1 

?7 

-f  ^7 

c:  71 

+ 1 

O -30 

-t  *-7 

05  ^ 

30  ^ 

+ + 

s s 

t-  ^ 

-t 

X 

X 

iT5  ?>. 

+ + 

7t 

-i  i 

t- 

75  ;c 

~T  T" 

X ^ 

O 30 

+ ^ 

*>o  V5 

-H  '-S 

+ + 

1 . 
> 3 

75  7> 

71  ^ 

_i_  J,- 

X cr^ 

O '^7 

+ + 

71  71 

+ + 

05 

X 37 

- + 

•■6 

a 

1 . 

-ti  > 
^ o 

'■C  3o 

O i) 

71  71 

71 

T 

-r- 

71  Ci 

P-  37 

+ + 

-H  T-H 

+ + 

1 ^ 
*3 

^ ’Ji 

75  ^ 

X 57 

+ + 

X 37 

-H  71 

p-H  71 

-I-  -U 

l>  30 

^ 75) 

O-  -U 

.Africander  half-bred  batch 

1 bonemcal  tollies 

Africander  half-bred  batch 
I control  tollies 

Friesland  half-bred  batch 

I bonemeal  tollies 

Friesland  half-bred  batch  I 
control  tollies 

Red  Poll  half-bred  bateh 

I bonemeal  tollies 

Red  Poll  half-bred  batch  I 
control  tollies 

Sussex  half-bred  batch  1 

bonemeal  tollies 

Sussex  half-bred  batch  I 
control  tollies 
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Making'  a conil)ined  siudy  ot  tables  17  and  IS  and  grapli  Xo.  10, 
the  following  points  are  wortliy  of  note  : 

The  first  point  to  be  emphasized  is  the  wonderful  power  of 
growth  ot  the  Red  Roll  grades  (see  Rigiires  ol,  5-1,  and  50).  At  the 
age  of  five  inonfhs  they  weighed  on  an  average  344  lb.  or  50  lb.  less 
than  any  other  breed.  At  two  years  and  six  months  the  average 
weight  is  904  11>.,  or  9 lb.  more  than  the  tollies  of  the  next  heaviest 
herd  (i.e.  Sussex  955  lb.).  The  increase  in  weight  in  the  two  years 
is,  therefore,  180.2  per  cent,  or  42.0  per  cent,  more  than  the  next 
best  batch  (i.e.  Sussex)  (Figures  00.  03  and  05). 

It  Avill  be  remembered  that,  in  discussing  table  No.  15  and 
grai)h  No.  4,  the  low  average  weight  of  the  batch  1 Red  Roil  calves 
at  six  months  of  age  was  remarked  u})on,  and  that  no  explanation 
could  be  given  why  the  Red  Rolls  showed  such  a very  high  increase 
in  weight  (198  l)er  cent.)  as  compared  with  the  other  herds  (Sussex 
152  per  cent,  and  Fries  and  Africander  144  per  cent.). 

With  the  further  figures  of  tables  No.  IT  and  18  now  available, 
it  seems  justified  to  attrilmte  the  apparently  very  slow  development 
during  the  first  six  to  nine  months  of  life  and  the  remarkalile  ini})etus 
to  growth  thereafter  definitely  to  the  influence  ot  Red  Roll  blood. 

Wifli  our  present  knowledge,  it  is  impossible  to  state  why  the 
six  months  old  Red  Roll  grades  should  be  so  much  lighter  in  body 
weight  than  the  grades  of  the  other  herds  at  the  same  age;  the  fact, 
however,  that  from  weaning  onwards  these  animals  develop  more 
rapidly  than  any  of  the  other  herds,  is  of  sufficient  impoitance  to  be 
emphasized  here.  It  is  also  of  interest  to  ascertain  whether  this 
superior  growth  impetus  manifests  itself  thi'oughout  the  i)eriod  under 
review  or,  if  it  is  not  continuous,  at  what  period  or  age  it  is  most 
])ronounced. 

Table  N^o.  19  gives  for  the  bonemeal  control  groups  ot  each  herd 
the  average  jiercentage  increase  or  decrease  in  weight  for  the  tour 
I)eriods  : — 

1.  July,  1920,  to  July,  1927. 

2.  July,  1927,  to  November,  1927. 

3.  November,  1927,  to  May,  1928. 

4.  May,  1928,  to  November,  1928. 

Reriod  No.  1 extends  over  12  months  (i.e.  tollies  from  six  to  18 
months  old).  During  this  ])eriod,  tliere  was  a continuous  increase 
in  weight.  The  second  ])eriod  covers  the  winter  of  1927,  and  lasted 
tour  months.  It  shows  a continuous  decrease  in  weight.  The  third 
period  covers  the  summer  of  1927/28  with  a steady  increase  in  body 
weight;  and  the  last  period  again  represents  the  winter  of  1928,  and 
shows  a gradual  loss  in  weiglit. 

It  was  noticed  that  in  1927  the  animals  increased  in  weight 
up  to  July,  while  in  1928  they  did  so  only  up  to  May.  As  explained 
before,  this  was  due  to  a very  good  summer  in  1927  and  a very  bad 
one  in  1928. 

It  will  lie  seen  from  the  above  table  that,  during  the  ])eriod 
July,  1920,  to  July,  1927,  the  average  iiercentage  increase  in  weight 
ot  the  Red  Roll  bonemeal  grades  was  much  higher  than  that  of  the 
bonemeal  grades  of  the  other  three  herds.  During  the  i)eriod  July, 
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1927,  to  November.  1927,  tlie  loss  of  weight  was  well  below  the  average 
loss  for  the  other  three  herds,  and  during  the  tliird  period  (November, 
1927,  to  May,  1928)  tlie  peicentage  increase  in  weiglit  was  second  only 
to  that  of  the  Sussex  grades. 

Hence  the  growth  impetus  of  tlie  lied  Poll  grades  apjiears  to  he 
([uite  as  strong-  as  that  of  the  other  herds  througliout  the  jieriod  from 
the  age  of  six  to  the  age  of  80  months. 

It  is,  however,  much  greater  tliau  that  of  the  grades  of  the  other 
herds  between  the  ages  of  six  and  18  months.  Within  this  period 
again  the  power  to  grow  ajipears  to  he  most  pronounced  during  the 
spring  months. 

T.usue  19. 


Averafje 
bi-monthly 
increase  in 
weight, 
July.  I!t2(3- 
Jnly,  1927. 

Average 
bi-monthly 
decrease  in 
weight, 
July,  1927- 
Nov.,  1927. 

Average 
bi-monthly 
increase  in 
weight, 
Nov.,  1927- 
May,  1928. 

Average 
bi-monthly 
decrease  in 
weight. 
May,  1928- 
Nov.,  1928. 

0 

O' 

O 

/O 

/O 

Alricaiider  halt-  bred  batcli  1 bone- 
meal  tollies 

-1  11-5 

— 1-b 

+ 11-5 

—3-6 

Africander  half-bred  batch  I con- 
trol tollies 

+ «-.3 

—2-3 

+ 6-6 

—3-9 

Friesland  half-bred  batch  1 bone- 
meal  tollies 

-i  11-0 

— 2-3 

+ l(Mi 

— 3-4 

Friesland  half-bred  batch  I control 
tollies 

+ 9-1 

—2-9 

+ 10-6 

—5-9 

Red  Poll  half-bred  batch  I bone- 
meal  tollies 

+ 15-8 

—1-8 

— 11-9 

—4-2 

Red  Poll  half-bred  batch  I control 
tollies 

-f  73-5 

—3-3 

+ 11-7 

—7-1 

Susse.x  half-bred  batch  I bone- 
meal  tollies 

+ 12-4 

—2-1 

+ 12-7 

—4-5 

Sussex  half-bred  batch  I control 
tollies 

+ 16-6 

—5-4 

+ 10  ■ 0 

—4-1 

From  grai)h  No.  10,  it  would  appear  as  if  the  Africander  tollies 
(Figures  81,  35  and  37)  are  inferior  to  the  tollies  of  imjiorted  breeds 
in  res])ect  of  rate  of  growth  and  development.  Table  No.  18  shows 
that  this  is  not  so.  The  Fi'ies  tollies  (Figures  40,  42,  40,  and  48) 
show  a total  increase  in  weight  of  128.4  per  cent.,  while  the  African- 
der tollies  show  a 127.8  ])er  cent,  increase. 

A comparison  between  Fries  and  Africander  tollies  in  this  respect 
is,  however,  not  quite  fair.  In  South  Africa  the  Fries  breed  is 
looked  upon  as  a definite  dairy  breed,  while  the  Africander  is  being 
develo])ed  more  and  more  along  beef  lines;  therefore  Africander 
tollies  are  expected  to  mature  more  (juickly  than  tollies  of  the  dairy 
type. 
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Table 


Herd. 

Date  of 
birth. 

1 

Ration. 

Date 

when 

measured. 

tVeight. 

Body 

length. 

Basis  herd  cow 

Half-bred  liatch  I lieifer 

1359 

1841 

1841 

Africander. . . 

Boneineal 

17/3/27 

17/3/27 

10/3/28 

840 

700 

950 

141- 0 
132-8 

142- 7 

250 

9-9 

Basin  herd  cow 

Half-bred  butch  I heifer 

130S 

2tiS3 

2GS3 

Africander.  . . 

Control 

1813127 

1813127 

10I3I2H 

711 

440 

625 

1.19  - 8 
113-3 
126-8 

185 

13-5 

153  ■ 3 
131-5 
140-7 

Basis  lierd  cow 

Half-l)red  batch  I lieifer 

1301 

1850 

1850 

Africander. . . 

Boneineal. .. . 

18/3/27 

18/3/27 

10/3/28 

1040 

700 

965 

259 

9-2 

Basis  herd  cow 

Half-bred  batch  I heifer 

1620 

1847 

1847 

Africander. . . 

Control 

1713127 

1713127 

1013128 

684 

545 

670 

7.32  ■ 3 
121-8 
125-2 

125 

3-4 

Basis  herd  cow 

Ilalf-iired  liatcli  I lieifer 

1307 

2013 

2013 

Friesland. . . . 

Boneineal...  . 

17/3/27 

17/3/27 

10/3/28 

960 

593 

891 

145- 7 
127-5 

146- 3 

298 

18-6 

Basis  herd  cow 

Half-bred  butch  I heifer 

1295 

1920 

1920 

Friesland. . . . 

— 

Control 

1713127 

1713127 

1013128 

595 

464 

582 

133-8 

116-2 

127-3 

118 

11-1 

Basis  herd  cow 

Half-bred  batcli  I heifer 

1373 

1904 

1904 

Friesland.  . . . 

— 

Boneineal. . . . 

17/3/27 

17/3/27 

10/3/28 

1268 

691 

920 

163-8 

130-5 

147-5 

229 

17-0 

Basis  herd  cow 

Half-bred  batch  I tollie 

1354 

1978 

1978 

Friesland.  . . . 

Control 

1713127 

1713127 

1013128 

712 

642 

815 

142-7 

127-2 

142-0 

173 

14-8 

Basis  herd  cow 

Half-bred  batch  I lieifer 

1411 

2130 

2130 

Red  Poll 

15/1/26 

Boneineal. . . . 

17/3/27 

17/3/27 

10/3/28 

926 

689 

961 

144-8 

128-2 

144-2 

272 

16-0 

Basis  herd  cow 

Half-bred  batch  J tollie 

1234 

2024 

2024 

Bed  Poll. . . . 

112126 

Control 

1713127 

1713127 

1013128 

750 

510 

(ISO 

150-2 

118-2 

138-2 

170 

20-0 

1350 

1905 

1905 

24/12/25 

Boneineal... . 

17/3/27 

17/3/27 

10/3/28 

965 

600 

1000 

139-3 

125-7 

141-5 

Half-bred  batch  1 heifer 

" 

400 

15-8 

Basis  herd  cow 

Half-bred  batch  I tollie 

1102 

1975 

1975 

Sussex 

14, 1126 

Control 

1713127 

1713127 

1013128 

755 

624 

828 

140-8 
121  - 8 
138-0 

204 

13-2 

Basis  herd  cow 

Half-bred  batch  1 heifer 

1480 

1917 

1917 

Sussex 

29/12/25 

Boneineal... . 

17/3/27 

17/3/27 

10/3/28 

924 

673 

990 

146-2 

119-8 

124-2 

317 

4-4 
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No.  20. 


Boily 

height. 

Height 

at 

liook- 

boiies. 

Depth 
of  t-host. 

Wiiltli 
of  chest. 

Widtli 

between 

liook- 

bones. 

Widtli 

between 

thirls. 

Length 
of  eroiip. 

Width 

lietween 

pin- 

bones. 

Heart 

girth. 

Lengtii 
of  head. 

Widtli 

between 

eyes. 

1170 

121-7 

05-3 

3(i  - 0 

■48-2 

41-7 

45-5 

17-2 

174-0 

49  - 3 

17-3 

117-3 

117-8 

00  - 2 

32-0 

41-0 

30  - 8 

50-2 

9-3 

100-0 

48-2 

17-2 

130-5 

134  1 

67-2 

37-5 

47-7 

39-3 

.50-0 

13-8 

182-7 

51-0 

19-5 

13-2 

16-3 

7 0 

5-5 

6-7 

2-5 

— 0-2 

4 ■ 5 

22-7 

2-8 

2-3 

72.3  - 0 

120  - 7 

63 -0 

29-2 

42-2 

40  - 0 

48-2 

11-3 

161-3 

51-7 

17-7 

HT-7 

102  - 3 

50-8 

26-5 

29-7 

31-0 

37-3 

7-7 

134-6 

42-2 

15-2 

114-2 

108-7 

58-7 

30-4 

36-2 

34-5 

43-3 

9-7 

151-2 

47-8 

17-8 

lG-5 

10-4 

7-6 

t-0 

6-5 

3-5 

6-0 

2-0 

16-6 

5-6 

2-6 

133-0 

138-5 

05-3 

39-2 

48-7 

44  - 0 

50-2 

13-7 

179-0 

.52-8 

18-2 

115-0 

110-3 

5 r • Li 

31-2 

37-2 

37  - 2 

44-0 

10-0 

155-0 

47-8 

15-8 

129  - 8 

1 30  - 3 

05  - 2 

38-0 

43-7 

40-0 

48-8 

12-8 

178-5 

50  - 8 

17-8 

U-8 

20-0 

8-0 

6-8 

0*5 

2-8 

4-8 

2-2 

23-5 

3-0 

2-0 

77.3-  7 

117-8 

59-3 

30-7 

42  - 3 

39-8 

46-5 

10-8 

156  - 2 

50-2 

17-0 

107-0 

115-6 

53-8 

30-7 

35-8 

35  - 0 

40-2 

8-7 

144-8 

47-0 

15-0 

114-5 

122-0 

58-2 

32-7 

39-2 

36  - 2 

44-3 

11-8 

154  - 3 

48-0 

17-2 

7-5 

6-4 

4-4 

2-0 

3-4 

1-2 

4-1 

3-1 

9-5 

1-0 

2-2 

120  - 2 

130-2 

09-2 

37-2 

50-2 

40-0 

49-5 

10-8 

181-7 

51-8 

18  - 5 

114-7 

116-3 

57-8 

32-8 

37-8 

38-0 

42-7 

10-7 

156-2 

45-0 

16  - 3 

129  2 

131-8 

67-5 

38-2 

45-3 

41-2 

49-8 

14-8 

177-7 

47-5 

17-3 

14-5 

15-5 

9-7 

5-4 

7-5 

3-2 

7-1 

4-1 

21-5 

2 • 5 

1-0 

114-2 

123-2 

60-2 

31-0 

46-3 

38-2 

43-7 

18-0 

155  ■ 0 

42-8 

17-3 

104-3 

109-3 

51-7 

29-0 

34-7 

34-5 

38-2 

11-2 

141-0 

42-0 

16-2 

115-3 

121-0 

56-8 

31-5 

39-0 

38-0 

42-7 

13-7 

153  - 8 

44-3 

16-3 

11-0 

11-7 

5-1 

2-5 

4-3 

3-5 

4-5 

2-5 

12-8 

2-3 

0-1 

126-3 

128-7 

72-0 

42-0 

53-2 

46-3 

56-7 

14-3 

193-0 

55-2 

20  - 2 

118-5 

120-7 

.58-2 

31-5 

41-0 

42-0 

43-7 

12-8 

160  - 0 

47-0 

16-2 

131-5 

135-3 

05-5 

36-3 

48-0 

45-7 

48-8 

14-7 

177-2 

51-0 

17-5 

13  0 

14-6 

7-3 

4-8 

7-0 

3-7 

5-1 

1-9 

17-2 

4-0 

1-3 

113-7 

125-0 

64-2 

33-2 

43-8 

39  - 2 

48-5 

13-2 

171-4 

47-7 

16-0 

113-8 

122  - 5 

57 -.3 

33-2 

39-8 

39-2 

42-7 

7-8 

152-3 

44-8 

15-3 

128 -S 

133-7 

63-7 

35-3 

43-3 

42-5 

48-2 

10-2 

164-5 

47-0 

17-0 

15-0 

11-2 

6-7 

2-1 

3-5 

3-3 

8-5 

2-4 

12-2 

2-2 

1-7 

120-2 

119-3 

62-2 

33-3 

45  - 2 

41-8 

48-0 

13  - () 

170-2 

53-0 

10-2 

115-7 

117-8 

57-8 

30-7 

39-5 

38-7 

43-3 

10  - 3 

155-0 

40-8 

10-3 

127-3 

130-5 

(>5  ■ 5 

36-8 

40-5 

42-2 

48-8 

12-8 

178-0 

•19-0 

18-3 

11-0 

12-7 

7-7 

6-1 

7-0 

3 • 5 

5 • 5 

2-3 

23  - 0 

2-2 

2<) 

722  - 2 

120  - 3 

66-8 

28-8 

43-2 

42-0 

47-8 

13-3 

167-7 

51-2 

16  - 8 

112-0 

115-8 

55  • 2 

26-8 

36-5 

37-0 

41-5 

S‘2 

141-0 

44-8 

16  - 2 

125  - 5 

128-5 

61-8 

29-5 

41-0 

40-2 

45-3 

10-5 

161-3 

48-0 

17-5 

13-5 

12 ‘7 

6-5 

2-7 

4-5 

3-2 

3-8 

2-3 

20-3 

3-2 

1-3 

125  - 5 

128-8 

07  * 8 

47-2 

51-7 

:^7  - 7 

44-2 

13-7 

190  - 5 

50-0 

18  - 5 

113-7 

117-5 

59  - 0 

35-2 

41  - 5 

37-5 

41-0 

10-7 

101-0 

45-8 

10-0 

120-5 

130-2 

07-2 

42-5 

50-0 

43-2 

48-8 

12-2 

180-8 

48-3 

18-0 

12-8 

12-7 

8-2 

7-3 

8-5 

5-7 

4-8 

1-5 

19-8 

2 - 5 

20 

120-0 

120  - 8 

64-8 

33-2 

38-3 

38-0 

49  - 2 

11-8 

167-5 

54-0 

17-7 

115-2 

117-0 

58-2 

34-2 

36-8 

37-5 

43-0 

8‘3 

157  5 

46  - 7 

16-3 

128-3 

131-8 

65-3 

34-3 

42  - 0 

41-8 

46  - 8 

10-5 

172-0 

51-7 

19-0 

13-1 

14-8 

7-1 

0-1 

5-2 

4-3 

3-8 

2-2 

14  5 

5-0 

2-7 

121-0 

125-8 

05  - 7 

42-2 

48-2 

42-2 

53  - 0 

11-2 

177-7 

53  - 0 

17-2 

112-2 

117-2 

58  - 5 

35-7 

40-2 

38-7 

43-8 

10-0 

101-2 

46-7 

10-7 

124  - 3 

132-3 

04-8 

42-2 

47-5 

44-2 

49  - 3 

14-7 

183  - 5 

49-3 

18-5 

12-1 

15-1 

0-3 

6-5 

7-3 

5-  5 

5-5 

4-7 

22  - 3 

2-0 

1 -8 
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As  stated  ])efore,  the  control  groups  in  the  Slaughter  Test  Experi- 
ment consisted  ot  only  two  tollies  of  eacdi  herd.  Although  the  figures 
are  given  for  these  control  grouj)S,  the  smallness  of  the  numher  of 
animals  precludes  any  deductions  being  drawn  from  them. 

(J)  The  Influence  of  Boneme.il  Feeding  on  the  Quantity  and 
(luALiTA'  OF  Milk. 

As  yet  no  figures  are  available  with  regard  to  this  question. 
The  half-bred  hatch  I heifers  of  the  Fries  and  lied  Poll  herds  are 
calving  as  this  report  is  being  written  and  accurate  records  will 
he  kept  of  the  milk  produced  by  them. 

(e)  The  Influence  of  Bonemeal  Feeding  on  Skeletal  Development. 

To  determine  the  influence  of  bonemeal  feeding'  upon  skeletal 
development  three  bonemeal  and  three  control  basis  herd  cows  were 
selected  from  each  herd  in  March,  1927.  With  the  “ Deriaz  ” 
measuring  stick  (see  Figures  99  and  70)  the  follorving  body  measure- 
ments were  taken  ; — 

1.  Length  of  J)0(Jg. — The  horizontal  distance  between  the  point 

of  the  shoulder  and  the  pinbone. 

2.  Height  of  })ody. — The  vertical  distance  from  the  ground  to 

the  top  of  the  ivithers  (Fig.  G9). 

3.  Height  at  hook  hones. — The  vertical  distance  from  the 

ground  to  the  base  of  the  sacrum. 

4.  Jtepth  of  chest. — Vertical  distance  between  vertebral 

column  and  sternum,  taken  just  behind  the  shoulder 
(Fig.  70). 

5.  IT  idth  of  chest. — Taken  just  behind  the  shoulders. 

().  Width  hetiecen  the  hook  hones. 

7.  Width  hetween  the  thirds. 

8.  Length  of  croup. — The  horizontal  distance  from  hook  bone 

to  })inbone. 

9.  11  idth  hetween  pinhones. 

10.  Heart  girth. — Taken  with  a steel  measuring  tape  directly 

behind  the  shoulder. 

11.  Length  of  Head. — The  distance  from  the  ])oll  to  the  end  of 

the  nasal  bones. 

12.  Width  hetween  the  Kges. — The  horizontal  distance  between 

the  inner  commi.s.sures. 

It  will  he  noticed  that,  wherever  j)ossible,  the  measurements  were 
taken  between  skeletal  projections  which  are  not  covered  with  flesh 
or  fat.  This  was  done  to  minimize  experimental  error  in  measuring. 

do  minimize  the  experimental  error  further,  the  animals  w'ere 
])laced  on  a level  concrete  floor,  with  their  leg's  placed  naturally  and 
symmetrically  under  their  bodies.  Aftei’  the  first  set  ot  readings  had 
been  taken  the  animal  was  walked  I'ound,  again  placed  in  j)osition, 
and  a second  set  of  readings  taken.  A third  set  of  readings  was 
obtained  in  the  same  way  and  for  lecording  puiq)oses,  the  aveiage  of 
the  three  readings  was  then  calculated. 

Ihe  bulls  weie  also  measured  and,  in  addition,  the  twelve  to 
fifteen  months  old  calves  of  the  measured  cows. 
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As  fill'  as  j)()ssil)le  cows  with  lieiter  calves  were  selected,  as  it 
was  the  idea  to  obtain  body  nieasuiements  of  boiienieal  and  control 
families  of  <‘attle  up  to  the  foui'th  <>enerat ion. 

From  the  first  to  the  ITth  of  March,  1927,  tlire**  bonemeal  and 
three  control  basis  herd  cows  of  each  herd,  three  bonemeal,  and  three 
control  half-bi-ed  batch  I calves  of  eacdi  herd  and  two  bulls  of  ea(di 
herd  were  measured;  iii  all  o4  animals.  The  next  year  (10. d.  1928) 
the  surviving'  cows  and  calves  of  the  ori<i'inal  lot  were  a<>ain  measured, 
as  also  all  the  half-bred  bat(di  II  calves  of  the  oii<>inal  cows,  and 
the  new  herd  bulls.  The  old  herd  bulls  had,  in  the  meanwhile,  been 
(lisj)osed  of. 

We  have,  therefore,  at  ])resent  two  sets  of  readings  for  the  basis 
herd  cows  and  batch  I of  the  half-breds,  and  one  set  of  readings  of 
batch  II  of  the  half-breds. 

In  table  No.  2D  the  measurements  of  the  bonemeal  and  control 
cows  of  each  herd  are  recorded.  TTider  the  readings  for  each  cow 
the  two  sets  of  reailings  of  their  hist  calves  are  given;  the  hrst  set 
was  taken  when  the  calf  was  12  to  15  months  old^  and  the  second  set 
a year  later.  In  this  way  it  is  easy  to  compaie  the  skeletal  develop- 
ment of  the  calf  with  that  of  its  dam.  All  measurements  are  given 
in  centimeters  and  the  weights  in  jiounds. 

(’omments  on  these  hgures  are  as  follows;  — 

{a)  The  hrst  ])oint  of  interest  in  studying  table  No.  21)  is  that, 
with  one  excejition  (cow  1284),  the  control  basis  herd  cows  show 
smaller  body  measurements  than  do  the  bonemeal  basis  herd  cows. 
The  average  measurements  for  bonemeal  and  control  basis  herd  cows 
are  given  in  table  No.  21. 


Taiile  No.  21. 


Length  of  Itody. 

Height  at 
withers. 

Height  at  hook- 
bones. 

Depth  of  chest. 

i 

£ 

Widtli  between 
hookbones. 

Width  between 
thirls. 

Length  of  croup. 

Width  between 
pinbones. 

Heart  girth. 

Length  of  head. 

, Width  between 
; eyes. 

Houenieal  cows 

U7-7 

124- 1 

127  ■() 

;i!t.7 

4i):i 

41-!1 

4iMi 

i:l4 

180-8 

52-2 

17-1 

Control  rows... 

ISO- 9 

llS-5 

122-3 

03-1 

31-0 

12-7 

3!l-5 

17-3 

13-1 

163-2 

4!) -6 

17-1 

Din'ercncc 

7.8 

5 • (> 

5 * 3 

.‘{■4 

8-7 

()•() 

2-4 

2-:i 

0-3 

17.(i 

2-() 

O-O 

It  will  be  noticed  that  there  is  a marked  difference  between 
bonemeal  and  control  basis  herd  cows  in  length  of  body,  width  of 
chest,  heart  girth,  and  width  between  hookbones;  while  there  is  a 
little  difference  between  them  in  regard  to  depth  of  chest  and  height, 
either  at  the  withei'S  or  at  the  hookbones. 

From  the  above  figures  it  is  possible  to  jiicture  the  control  cows 
as  leggy  and  undeep  and  narrow  of  body;  while  the  bonemeal  cows 
are  set  lower  to  the  ground  and  show  better  depth  and  width  of  body. 
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(1))  From  table  Xo.  20  it  will  be  seen  tliat,  ot  the  seven  bone- 
meal-ted  calves,  five  were  equal  to  their  dams  in  skeletal  development 
at  the  age  of  two  years  and  three  months,  and  that  the  body  measure- 
ments of  the  remaining  two  are  hut  very  little  below  those  of  their 
mothers.  In  a few  instances  the  maternal  readings  are  higher  than 
those  of  the  calves,  but  it  will  be  noticed  that  this  occurs  especially 
under  the  headings : width  between  hookbones,  width  between  pin- 

bones  and,  to  a lesser  extent,  under  the  heading:  width  between 

thirls.  It  may,  however,  be  presumed  that  these  greater  measure- 
ments of  the  cows  are  due  to  their  having  calved  while  the  youngsters 
had  not. 

(f)  Although  in  body  height,  both  at  the  withers  and  at  the  hook- 
bones,  most  of  the  control  calves  are  equal  to  or  even  surpass  their 
dams,  in  the  other  measurements  they  are  deficient,  especially  in 
depth  of  chest. 

(d)  Table  Xo.  22  gives  the  average  body  measurements  for  bone- 
meal  and  control  calves,  both  at  the  ages  of  one  year  and  three 
months,  and  two  years  and  three  months,  respectively. 

Tadle  Xo.  22. 


Body  wcifiht. 

Length  of  body. 

Height  at 
withers. 

Height  at 
hookbones. 

Depth  of  chest. 

tVidth  of  chest. 

Bonemeal 
calves,  1927 

664-6 

128-0 

115-3 

117-7 

58-4 

32-7  ' 

Control  calves, 
1927 

537-5 

120-3 

m-3 

113-8 

54-5 

30-1 

Difference  be- 
tween bone- 
meal  and 
control 
calves,  1927 

127-1 

7-7 

7-0 

3-9 

3-9 

2-6 

Bonemeal 
calves,  1928 

954 

141-0 

128-4 

132-9 

66-1 

38-8 

Control  calves, 
19-28 

700 

132-9 

121-1 

126-0 

60-8 

32-3 

Difference  be- 
tween bone- 
meal  and 
control 
calves,  1 928 

254 

8-1 

7-3 

6-9 

5'8 

6*5 

39-7 
3.5- 6 


4-1 


.38-4 

35-7 


■1-1 


44-5 

40-3 


4-0 


10  (5 
S-6 


2-0 


158-3 

145-2 


13-1 


46-8 

44-6 


2-2 


lG-4 

15-7 


0-7 


47  0 
40-1 


42-2 

38-9 


49-2 

45-1 


13-9 

11-1 


179-8 

159-5 


49-6 

47-8 


18- 1 

17-5 


6-9  3-3  4-1  2-8  20-3  1-8  0-6 


The  alujve  table  ai)])ears  to  furnisb  conclusive  proof  that  the 
skeletons  of  bonemeal-fed  animals  develop  faster  and  become  bigger 
than  do  skeletons  of  animals  receiving  no  bonemeal.  It  will  be 
noticed  that  in  1927  the  bonemeal  calves  were  superior  in  every  resjiect 
to  the  control  calves  and  that  tjiis  suj)erioiity  is  not  only  maintained 
in  1928,  but  is  increased  for  every  measurement. 
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(p)  The  tendency  of  skeletnl  developnient  and  <>row’tli  is  not  the 
same  for  bonenieal  and  contiol  animals.  This  will  he  seen  from 
table  No.  23,  which  ghves  the  percentage  of  increase  in  each  of  the 
12  measurements,  for  both  honemeal  and  control  groups,  over  the 
period  17.3. 1927  to  10.3.1928. 


Taiu.k  No.  23. 


Percentage  Increase  17.3.1!(27  to  2n.3.1!(28. 


Body  weight. 

*0 

"S' 

Height  at 
withers. 

Height  at 
hookbones. 

Depth  of  chest. 

Width  of  chest. 

Width  between 
hookbones. 

W'iiltli  bel  ween 
thirl.s. 

Length  of  croup.  | 

Width  between 
pinbones. 

Heart  girtli.  j 

Length  of  head. 

Width  between 
eyes. 

Hall' -bred  batch  1 
honemeal 

43-5 

10-2 

11-4 

12-9 

13-2 

18-7 

18-4 

9-9 

10-6 

31-1 

13-1) 

5-9 

10-4 

Half-bred  batch  I 
control ■ .... 

30-2 

10-5 

11-8 

10-7 

11-6 

7-3 

12-6 

9-0 

11-d 

29-1 

9-8 

7-2 

11-5 

It  will  he  seen,  from  the  above  table,  that  the  honemeal  animals 
show  a more  marked  developnient  in  depth  of  chest,  width  between  hook- 
bones,  thirls,  and  pinbones,  and  in  heart  girth,  than  do  the  control 
animals.  ( )n  the  other  hand,  the  latter  show  a definite  tendency  to 
be  higher  on  the  front  legs,  longer  of  head  and  crouji,  narrower  of 
chest  and  smaller  of  heart  girtli. 

The  figures  in  table  No.  23  seem  to  bear  out  the  statement, 
made  earlier  in  this  article,  that  “ on  phosphorus  deficient  pastures, 
the  hody-huild  is  liable  to  become  off  type.”  The  animals  show  a 
tendency  to  become  longer  of  leg,  narrower  and  less  deep  of  chest, 
narrower  over  hookbones,  thirls,  and  pinbones,  longer  of  croup  and 
head,  and  smaller  of  heart  girth. 

The  figures  in  table  No.  23  further  tend  to  show  that  the  correc- 
tion of  the  phos])horus  defiidency  by  bonenieal  feeding  tends  to 
prevent  the  body  formation  from  becoming  “ off  type,”  in  that  such 
a correction  seems  to  ])rodiice  de])th  and  width  of  body,  to  prevent 
legginess  and  to  keeji  the  animals  neaier  to  the  ground. 

The  investigational  work  with  regard  to  skeletal  measuiements 
will,  of  course,  be  continued  for  the  whole  i)eriod  of  the  main 
exiieriment.  So  far,  only  measurements  of  the  live  animals  have  been 
taken,  but  a rejiresent ative  number  of  bonenieal  and  control  animals 
of  each  generation  will  be  slaughtered,  in  order  to  obtain  comjiarative 
data  in  regard  to  the  measuiements,  weights,  and  composition  of  the 
individual  bones. 

(f)  The  [neeuenck  oe  IIonemeae  on  ( Isteoimiaiha. 

Graphs  Nos.  11,  12,  13,  and  14  show  curves  representing  the 
craving  foi’  rotten  hones  in  the  honemeal  and  control  half-bred  hatch 
1 animals  of  each  of  the  four  herds. 
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As  explained  eailier  in  this  paper,  all  experimental  animals  are 
tested  for  “ pica  ” exery  14  days  and  are  classified,  accordino-  to  the 
degree  of  craving  they  show,  into: — - 
{a)  Kotten  bone  cravers. 
ih)  Sweet  hone  cravers. 

(c)  Non-era  vers. 

The  rotten  hone  cravers  are,  of  conrse,  the  worst  cravers  and 
show  the  most  prononneed  mineral  deficiency.  Hence  the  influence 
of  honemeal  feeding  is  best  demonstrated  by  its  effect  on  rotten  bone 
craving,  which  is  indicated  in  the  individual  herd  graphs  (Nos.  11, 
12,  1-3,  and  14). 

A study  of  these  graphs  reveals  some  interesting  points:  — 

(«)  It  will  he  seen  that  the  control  curve  of  each  herd  goes 
higher  and  higher,  as  the  animals  increase  in  age  and 
weight,  while  the  honemeal  curves,  after  an  initial  rise, 
come  down  to  a minimum.  Bonemeal  supplies  the  mineral 
re((uirements  of  the  body  for  phosi)hates  and  removes 
craving. 

{!>)  The  curves  start  in  October,  192(J,  with  eight  months  old 
calves  and  end  in  August,  1928,  with  30  months  old 
animals.  In  November,  1920,  the  calves  were  weaned  and 
all  four  graphs  show  a definite  increase  in  craving  of  both 
the  honemeal  and  control  groups  directly  after  weaning. 
This  temporary  increase  may  he  ascribed  to  the  habituation 
to  new  nutiitional  conditions,  rendered  necessary  l)y  the 
change  from  mother’s  milk  to  pasture  only.  The  initial 
tendency  in  all  the  curves  is  in  an  upward  direction,  but 
whereas  the  bonemeal  group  curves  come  down,  and  remain 
loAv,  the  control  curves  continue  to  rise  to  a high  level, 
and  remain  high. 

(c)  It  is,  of  course,  quite  impossible  at  this  stage  of  the  investi- 
gations to  form  any  definite  opinion  as  to  the  influence  of 
improved  blood  upon  osteophagia.  As  yet  only  half-bred 
animals  are  avaibable  and  even  the  oldest  of  these  are  only 
2j  years  old.  Hence,  the  available  data  are  quite  insuffi- 
cient to  allow  us  to  draw  final  conclusions.  Nevertheless, 
these  data,  taken  together  with  the  results  of  close 
observation  of  the  animals  themselves,  enable  us  to  point 
to  some  ap])arent  tendencies  in  the  half-breds  of  the 
different  herds  and  to  indicate  jiossible  contributing  factors 
whicdi  affect  these  tendencies:  — 

(1)  It  will  be  noticed  that  the  increase  in  craving  directly 
after  weaning  is  most  marked  in  the  Fries  herd,  less 
so  in  the  Africander  and  Sussex,  and  least  in  the 
Ked  Poll.  This  is  true  both  for  the  bonemeal  and 
contiol  grou])s.  Among  these  four  bieeds.  Fries  blood 
is,  without  doubt,  tbe  most  highly  specialized  and  a 
marked  reaction  to  change  of  conditions,  as  shown  in 
the  Fries  osteophagia  curves,  Avas  to  he  expected. 

The  sudden  rise  of  the  Flies  control  curve,  and 
the  continued  high  degree  of  craA'ing  Avould  tend  to 
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indicate  that,  of  the  four  herds,  the  Fries  half-hreds 
are  the  most  sensitive  to  phosphorus  deficiency. 

On  file  otlier  hand,  fhe  prolono'ed  period  of 
habituation,  as  shown  by  the  pica  curve  of  flie  Fries 
honemeal-fed  lialf-hred  calves,  would  tend  to  show 
either  that  the  Fries  half-hreds: 

(tv)  need  more  honemeal  than  the  half-hreds  of  the 
other  herds,  or 

(h)  are  unable  to  utilize  the  phos])horus  supplied  as 
economically  as  the  other  breeds. 

(*J)  Jud<>in<>'  from  the  Africander  control  curve,  it  would 
apjiear  as  if  half-hreds  of  this  breed  are  second  only 
to  Fries  half-hreds  in  their  sensitiveness  to  a 
phosphorus  deficiency. 

(d)  The  Sussex  and  Fed  Foil  half-hreds  appear  to  with- 
stand phosjihorus  deficiency  better  tlian  either  Fries 
or  Africander  half-hreds  during  the  period  wlien  they 
are  eiglit  months  to  IG  months  of  age.  The  control 
curves  of  tlie  Sussex  and  Fed  Polls  show  a jirolonged, 
low  deg'i'ee  of  craAung'. 

(4)  The  Sussex  and  Fed  Poll  honemeal  curves  droj)  to  zero 
or  thereabouts  very  soon  after  weaning’;  this  would 
seem  to  indicate  tliat  the  grades  of  these  breeds 
either — 

(a)  need  less  phosjihorus,  or 

(/j)  make  more  economical  use  of  the  jihosjihates 
sujiplied  to  them  than  do  the  Africander  and 
Fries  half-hreds. 

(5)  ( )f  file  Sussex  and  Fed  Poll  half-hreds  the  latter 
ajijiear  to  he  less  sensitive  to  phosphorus  deficiency 
and  able  fo  make  hefter  use  of  ifs  honemeal  tlian  the 
former. 

C.  THE  EFFECT  OF  FOXEMEAL  FEEDIXG  ON  THE 
INCIDENCE  OF  DISEASE. 

Fnder  this  heading  the  basis  herd  cows  and  the  half-bred  calves 
will  he  dealt  with  sejiarately.  In  this  article  mortality  figures  only 
are  given;  however,  a new  system  of  recording  has  now  been  intro- 
duced which  will  allow  all  the  details  of  fhe  diseased  conditions  from 
which  the  exjierimental  cattle  may  suffer  fo  he  recorded.  In  this 
way  it  is  hojied  to  he  able  to  study  the  effect  of  honemeal  feeding  on 
the  incidence  of  disease  in  greater  detail. 

(1)  'I’liK  Fasis  Hkki)  ('ows. 

Going  hack  to  table  A"o.  1 it  will  he  seen  that,  during  the 
jieriod  l(S..‘hl!12o  to  GO.ti.  19‘JS,  14  honemeal  cows  died  out  of  a 
total  of  157.  Ibis  works  out  at  8.9  jier  cent,  in  three  years  and  three 
months,  or  about  jier  cenl.  jier  year.  Of  the  9^  control  cows  G1 
died  during  the  same  jieriod.  This  woiks  out  at  Gli.d  jier  cent,  in 
three  and  a (juarter  years,  or  f^O.4  jier  cent,  jier  year.  4’hese  figures 
are  only  of  interest  if  studied  in  conjuction  with  a table  giving  tlui 


1115 


BKJiEDING  OF  CATTLE  AND  PHOSPHORUS  DEFICIENCY. 


various  causes  of  death,  and  the  number  of  animals  which  died  from 
each  of  these  causes.  In  table  iS^o.  1 the  details  with  regard  to 
causes  of  death  are  given.  In  table  No.  24  the  number  of  deaths, 
due  to  each  cause,  has  lieen  worked  out  as  percentages  of  the  total 
number  of  cows  in  the  experiment  and  also  as  percentages  of  the  total 
number  of  deaths. 


Table  No.  24. 


"7. 

Poverty. 

Vegetable 

l^oisoning. 

Fractures. 

Quarter-evil. 

I Tuberculosis. 

Arsenical  | 

Poisoning.  | 

Accidental 

Death. 

I 1 

Pneumonia.  I 

1 

Unknown 

Causes. 

Number  of  bonemeal 
cows  dead 

3 

0 

3 

2 

1 

1 

1 

1 

1 

1 

Percentage  deaths  to 
total  number  of  bone- 
meal  cows  in  the 
experiment 

1-9 

0 • 0 

1-9 

1 -3 

0-G 

0-6 

0-(3 

(Mi 

0*6 

0-6 

Percentage  of  total  num- 
ber of  deaths 

21-4 

0-0 

21-4 

14-3 

7-1 

71 

7-1 

71 

71 

7-1 

Number  of  control  cows 
dead 

40 

6 

5 

5 

1 

0 

3 

0 

0 

1 

Percentage  control  deaths 
to  total  number  con- 
trol cows  in  the  experi- 
ment   

43 -b 

6 5 

5-4 

5-4 

4-1 

0-0 

3-3 

0-0 

thO 

4-1 

Percentage  of  total  number 
of  deaths 

65-0 

0-8 

8-2 

8-2 

l-O 

thO 

4-9 

0-0 

0-0 

4-6 

(a)  Lamsiekte . 

Trom  table  No.  24  it  may  be  seen  that  lamsiekte  is  responsible 
for  the  greatest  number  of  deaths,  hut,  whereas  in  the  control  herd 
40  out  of  the  total  number  of  !)2  cows  died  of  lamsiekte  (i.e.  44.5  per 
cent.)  oidy  three  bonemeal  cows  or  I.O  per  cent,  died  of  this  disease. 

(ioing  into  the  history  of  the  three  bonemeal  cows  which  died  of 
lamsiekte,  it  was  found  that  two  of  tliese  cows  were  chronic  craA'ers, 
i.e.  animals  which,  although  persumably  no  longer  in  need  of 
phos])horus,  retained  a perverted  appetite  for  putrid  material.  Such 
cases  are  not  uncommon  amongst  native  stock  bred  in  the  area. 

The  influence  of  bonemeal  feeding  on  tlie  incidence  of  lam- 
siekte is,  therefore,  very  jnonounced. 

(h)  Purertij. 

It  will  be  noticed  that  six  animals  or  (i.5  ]>er  cent,  of  the  total 
numl)er  of  control  cows  died  of  poverty,  whereas  no  bonemeal  animals 
died  of  this  cause.  The  records  show  that  deatlis  due  to  jioverty 
occui'  mostly  during  the  late  winter,  when  the  jiasture  is  at  it's 
worst  and  the  drain  on  the  system  of  the  cow,  due  to  lactation,  is 
greate.st.  In  fact,  during  the  months  of  Seiitember  and  October, 
most  of  the  control  cows  are  so  weak  tliat  tliey  cannot  go  out  with 
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the  rest  of  tlie  cattle  to  »raze  in  the  cani])s,  hut  have  to  he  kept  in 
paddocks  near  the  lioinestead.  It  is  very  common  to  have  to  lift  the 
control  cows  in  the  mornino'  durino'  this  time  of  the  year,  the  animals 
being  too  weak  to  rise  hy  themselves.  Such  hodily  weakness  has 
never  heen  ohseived  in  the  honemeal  cows.  They,  ot  course,  also  fall 
off  in  condition,  hut  except  in  the  case  of  very  old  animals,  are  never 
reduced  to  a state  of  great  weakness  or  emaciation. 

(c)  1 e<ict(iJ)h‘  and  Arsenical  Poi  son  i n 1/ . 

These  causes  were  responsihle  for  the  deaths  of  eight  controls 
(8.T  per  cent.)  and  four  honemeal  cows  (2.5  ])er  cent.).  The  controls, 
due  to  the  mineral  deficiency,  are  continually  searching-  for  the 
necessary  suhstances  with  which  to  satisfy  their  craving.  They  roam 
far  more  than  do  the  honemeal  animals  and  eat  anything  which  has 
an  ahnormal  taste.  It  is  evident  that  under  these  conditions  poison- 
ing is  veiy  apt  to  occur  amongst  the  controls. 

(d)  F racfnres. 

Ileie  again  the  controls  show  5.4  ])er  cent,  mortality,  as  com- 
pared with  1.3  per  cent,  mortality  amongst  the  honemeal  cows.  The 
cases  of  fractures  amongst  the  controls  weie  due  to  slipping,  injuries 
hy  other  animals,  etc.,  i.e.  the  causes  which  are  likely  to  i)roduce 
fractures  only  in  weak  or  hrittle-honed  animals. 

Of  the  two  honemeal  cows  which  had  to  he  destroyed  on  account 
of  fractures,  one  accidentally  put  hei-  hind  foot  in  a hole  in  the 
dolomite  formation  and  was  unahle  to  withdraw  it.  'When  she  was 
found  next  morning  with  the  foot  in  the  hole,  the  femur  and  tihia 
of  the  off  hind  leg  were  hoth  hadly  fractured.  The  second  case  was 
ot  a similar  nature. 

The  main  causes  of  death  are,  therefore,  in  the  order  of  their 
im])ortance  : — Lamsiekte,  poverty  and  poisoning.  In  all  these  cases 
the  control  animals  are  particularly  susceptible  as  a direct  result  of 
the  mineral  deficiency.  The  influence  of  honemeal  feeding  is  very 
well  demonstrated  by  the  figures  quoted  above. 

(2)  The  HALF-imED  Bonejieal  axd  Coxtrol  Calves. 

Table  Xo.  2 shows  that,  out  of  the  total  of  344  honemeal  and  81 
control  calves  horn  alive.  13  (3.8  per  cent.)  honemeal  calves  and  18 
(22.2  ]ier  cent.)  control  calves  died  duiing  the  ])eriod  1/1/1920  to 
30/0/1928.  This  works  out  at  1.5  per  cent,  (honemeal)  and  8.9  jier 
cent,  (control)  per  year.  Table  Xo.  25  gives  the  same  details  for 
the  half-bred  calves  as  table  Xo.  24  gave  for  the  basis  hei-d  cows. 

fable  Xo.  25  shows  that  Lamsiekte  is  also  the  cause  of  the 
greate.st  nunilier  of  deaths  amongst  the  half-bred  animals.  Tt  has, 
in  24  years’  time,  accounted  foi  8.0  ])er  cent,  of  the  total  numh('r  of 
iialf-hred  controls  (i.e.  38.9  jier  cent,  of  total  deaths  among  the 
control  calves).  Vegetable  ])oisoning  and  fractures  here  too  come 
next  in  seriousness,  each  being  resjmnsihle  for  the  death  of  3.7  per 
cent,  ot  the  half-bred  controls  (10.7  jier  cent,  of  total  deaths).  It  is 
noticeable,  that  no  honemeal  animals  died  of  any  of  the  above 
causes. 

Seven  honemeal  and  two  conti-ol  caLes  died  of  (juarter-evil  in 
IMarcli,  1927,  on  the  farm  lliesjiesvlakte.  ,\s  this  farm  is  situated 
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]3A  miles  away  from  hea(l(|uarters,  ami  carcases  have  to  he  trans- 
ported that  distance  tor  post-mortem  examination,  there  was  some 
delay  in  diagnosing  the  onthreak  and  inocnlating  the  calves  with  a 
preventive  vaccine.  Had  it  not  been  tor  this  outbreak  of  quarter- 
evil,  which,  ot  course,  has  no  hearing  on  the  experiment  as  such, 
the  compari.son  between  bonemeal  and  control  calves  would  have  been 
still  more  in  favoui'  ot  the  bonemeal  group.  It  we  omit  the  nine 
deaths  from  quarter-evil,  the  total  number  of  deaths  among  the 
bonemeal  group  would  be  six  (or  l.T  per  cent.)  and  among  the  control 
group  IG  (or  19.75  i)er  cent.).  Calculated  in  this  way,  the  death  rate 
among  the  control  calves  is  more  than  11  times  as  high  as  among 
the  bonemeal-fed  animals. 


Tadle  Xo.  25. 


Lamsiekte. 

Vegetable 

Poisoning. 

Quarter-evil. 

Fractures. 

Sweating 

Sickness. 

Traumatic 

Pericarditis. 

Ai'senical 

Poisoning. 

Accidents. 

Pneumonia. 

Unknown 

Causes. 

Number  of  bonemeal 

half-bred  animats  which 

died 

0 

0 

7 

0 

1 

(1 

I 

1 

1 

2 

Percentage  deaths  to 
total  number  of  calves 

in  experiment 

(Ml 

(Ml 

2(1 

()•() 

(Ml 

(Ml 

(1-3 

0-3 

0-3 

(1-0 

Percentage  of  total  deaths 

(Ml 

(Ml 

5:P8 

(Ml 

7-8 

(Ml 

7-8 

7-8 

7-8 

15-4 

Number  of  control  half- 
bred  animals  which  died 

7 

3 

O 

3 

u 

I 

0 

n 

Perceniarje  of  deaths  to 

number  of  calves  in 

experiment 

8-6 

3-7 

■>■5 

3-7 

0-0 

1-2 

0-0 

0-0 

0-0 

2-3 

Percentafje  of  total  deaths 

38-9 

16-7 

11-1 

IK -7 

0 0 

-5  • (} 

O-O 

(t-0 

()■() 

11  1 

The  significance  ot  the  figures  v|uoted  in  this  section  can  scarcely 
be  over-estimated.  In  the  brief  communication  of  Theiler,  Green,  and 
Du  Toit  (1928)  on  tlie  preliminary  results  ot  these  investigations,  the 
statement  was  made  that:  “the  cows  limited  to  the  natural  grazing 
are  di/nu/  out,  and  it  the  same  moitality  incidence  continues  one 
bramdi  ot  the  exjierimental  progi'amme  will  disappear.  The  farm  will 
then  have  been  shown  to  be  irorthless  for  cattle  rearing  without 
mi n era ! s u pple meut.” 

This  piediction  has  been  proved  to  be  true  in  the  course  ot  the 
investigations. 

The  exjierinient  started  with  Go  control  cows,  hut  the  mortality 
was  so  high  that  another  27  had  to  be  added  during  the  three  years  to 
keep  the  control  groujis  from  disa])peaiing  altogether.  Actually  G1 
cows  died  among  the  92  controls,  whereas  only  14  died  out  ot  157 
bonemeal-ted  cows  (tor  detailed  figures  see  table  Xo.  1). 
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Ihit  iiol  only  did  this  hif.>;h  mortality  occur  aiiioii^'  the  control 
cows;  table  No.  2 shows  that  tlieir  calves — aheady  small  in  number 
owiii“-  to  the  low  fertility  of  the  cows — suffered  the  same  fate. 

Tlie  first  year  of  the  ex])eriment  37  calves  were  boni  in  the  control 
”iou])s;  the  next  year  28,  and  the  third  year  Hi.  These  figures  show 
(dearly  how  the  herd  ”iadually  faded  out.  Amon<>'  these  calves  the 
mortality,  as  was  shown  above,  was  many  times  as  high  as  among* 
their  honemeal-fed  contemporaries. 

If  we  consider  these  factors:  — 

(1)  Vevjj  high  inuilalitij  among  the  cows, 

(2)  nerg  loir  fertihtg  of  cows, 

(3)  high  moftaUfg  among  their  calves,  and  (what  must 

undoubtedly  be  expected,  when  these  calves  have  grown 
up  and  have  to  reproduce  their  kind  again), 

(4)  the  same  verg  high  niortalitg  among  the  newt  generation 
of  cows,  and  so  forth, 

we  are  forced  to  the  conclusion  that  the  above  statement  is  no 
exaggeration,  but  that,  i)robably  within  two  or  three  generations,  the 
control  herd  will  have  died,  out  completely  and  literally,  unless  the 
herd  is  continually  being  rei)leii ished. 

There  can  be  no  question  that,  under  such  conditions  cattle 
farming  becomes  impossible;  and  we  may  indeed  conclude  that  such 
a farm  is  “ worthless  for  cattle  rearing 

A study  of  the  data  ([uoted  in  this  paj)er  shows  how  completely 
the  ])icture  is  ( hanged  when  the  cattle  receive  their  mineral  ration. 
The  cows  remain  in  good  condition,  the  mortality  amongst  them  is 
reduced  to  a negligible  figure,  the  fertility  and  “ calf  crop  is  high, 
the  calves  remain  healthy  and  in  good  condition,  and  a normal 
increase  in  the  herd  is  assured. 


VII.  SUMMARY  AND  CONCLUSIONS. 

1.  The  i)iesent  investigations  form  a continuation  of  the 
investigations  into  La msiehtc  (or  Parahotnlism)  of  cattle,  started 
about  20  years  ago  by  officers  of  this  Division. 

The  solution  to  the  lamsiekte  problem  was  found  about  10  years 
ago  when  it  was  shown  that  the  primary  factor  which  led  to  tbis 
disease  was  'phosphorus  deficieneg  of  the  soil  and  pasture,  which 
produced  an  abnoimal  craving  for  bones  and  carrion  in  cattle  grazing 
on  such  lands.  If  this  carcase  debris  is  infected  with  a specific 
toxicogenic  organism  {Clostridiv  in  parahotulin  um  hovis)  lamsiekte 
is  produced. 

2.  Tt  was  found,  in  the  course  of  the  lamsiekte  investigations, 
that  the  disease  could  be  ])ievented  by  supplying  ])hos])horus,  in  the 
form  of  honeineal,  to  the  animals. 

Further  investigations  jiroved  that  bonemeal  not  only  prevented 
lamsiekte,  when  given  in  small  daily  rations  to  cattle,  but  was  also 
responsible  for  a most  remarkable  rate  of  growth  and  i m provement 
in  condition . Fui  ther  advantages  of  bonemeal  feeding  were  observed 
and  will  be  referred  to  again. 
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The  investigations  jnst  mentioned  had  solved  the  problem  of 
cattle  breeding  on  phosphorus  deficient  veld,  in  so  tar  as  the  ordinary 
native  stock  was  conceined. 

The  next  step  was  to  determine  whether  it  was  possible  to  invprove 
the  stock  by  grading  up  the  native  cattle  with  pure  bred  bulls,  pro- 
vided the  animals  received  the  necessary  ration  of  bonemeal. 

4.  Bonemeal  was  found  to  have  a remarkable  influence  on  the 
fertiUtij  of  the  cores.  It  was  found,  for  instance,  that  of  the  1U9 
‘‘  bonemeal  cows  ” which  remained  in  the  experiment  for  3 years, 
66.1  per  cent,  had  three  calves,  whereas  of  the  20  “ control  cows'’ 
(receiving  no  bonemeal)  which  were  in  the  experiment  tor  the  same 
period,  not  one  had  three  calves. 

During  the  first  three  years  of  the  experiment  the  bonemeal  cows 
produced  87.3  per  cent,  of  the  possible  number  of  calves,  whereas  the 
control  cows  only  produced  56.5  per  cent,  of  the  possible  number. 

Other  interesting  figures  are  given  in  the  body  of  the  report. 

5.  It  would  seem  that  cows  grazing  on  a deficient  ])asture  exhaust 
their  mineral  reserves  in  the  process  of  gestation,  and  generally  need 
two  seasons  or  more  to  build  up  their  reserves  again  before  they  will 
become  pregnant  once  more. 

If  bonemeal  is  fed  to  such  cows  they  will  breed  with  much 
gieater  regularity. 

6.  Although  the  investigations  have  not  proceeded  for  a 
sufficiently  long  time  to  enable  us  to  quote  large  numbers,  it  would 
appear  as  if  calves  born  of  mothers  receiving  bonemeal,  and  them- 
selves receiving  bonemeal  since  the  ag-e  of  weaning,  attain  sexual 
maturity  earlier  than  the  “ control  ” calves  of  “control”  mothers. 

In  the  experiment  84.4  per  cent,  of  the  bonemeal  heifers  became 
pregnant  when  put  to  the  bull  at  the  age  of  2 to  2j  years,  whereas 
only  73.7  per  cent,  of  the  control  heifers  became  pregnant. 

7.  Cattle  receiving  bonemeal  seem  to  retain  their  constitutional 
vigour  far  better  than  do  the  control  cattle  which  receive  no  mineral 
ration. 

8.  In  regard  to  the  se.i  of  the  giade  calves,  it  was  found  that  in 
the  Fries,  Bed  Poll  and  Sussex  herds  there  was  a slight  preponderance 
of  males  over  females,  whereas  in  the  Afiicander  held  there  were 
36  bull  calves  to  48  heifers. 

Further  observations  will  show  whether  any  significance  has  to 
be  attacdied  to  this  difference. 

9.  There  is  no  appreciable  difference  in  the  weight  at  birth 
between  the  calves  of  bonemeal  cows  and  those  born  of  cows  receiving’ 
no  bonemeal.  The  calves  in  the  Africander  herd  weighed  about 
6 per  cent,  less  at  birth  than  the  calves  in  the  other  three  herds. 

10.  At  the  age  of  weaning  (about  nine  months)  the  calves  of 
bonemeal  mothers  weigh  about  16.5  per  cent,  more  than  the  calves 
of  contiol  cows. 

This  difference  is  due,  not  to  the  quality  of  the  milk  (which  is 
the  same  for  bonemeal-fed  and  control  cows),  but  to  the  larger  milk 
yield  of  the  bonemeal  cows. 

11.  Ihe  influence  of  bonemeal  on  the  rate  of  growth  of  calves 
is  very  remarkable.  At  birth  there  is  no  difference  in  weight  between 
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“ bouemeal  ” calves  aiul  '*  control”  calves;  at  six  months  there  is 
a difference  of  48  Ih.  (or  14.5  per  cent.)  in  favour  of  the  former 
group;  and  at  24  years  the  difference  is  243  Ih.  (or  33.2  per  cent.). 

It  was  foniul  that  this  additional  weig'ht  at  24  years  was  obtained 
at  a cost  (for  bonemeal)  of  Ss.  Od.,  or  4d.  per  pound  live  weight. 

12.  A (;omi)arison  oi  the  rate  of  growth  of  all  grade  calves, 
between  the  season  1920/1927  and  1927/1928  reveals  some  interesting 
differences.  The  influence  of  continuous  or  discontinuoiis  rainfall  on 
the  pasture,  and  the  resultant  influence  on  the  winter  condition  of  the 
i'.nimals,  is  tliscussed  in  some  detail. 

13.  Comj)aring  the  grades  of  the  different  breeds  it  was  found 
that  the  Siissc.r  (/rades  are  heaviest  at  six  months  and  remain  heavier 
than  the  other  groups;  at  24  years  the  bonemeal-fed  animals  weigh 
1,028  Ih.  In  two  years  the  increase  in  weight  was  152  per  cent. 

T1  le  I^ed  P(dJ  i/radrs  receiving  bonemeal  weigh  considerably  less 
than  the  other  grou])s  at  six  months,  but  overtake  the  Africander 
and  Fries  groups.  The  rate  of  growth  is  remarkable  : in  two  years 
the  increase  in  weight  is  198  per  cent. 

The  Fries  ‘‘  bonemeal  ” grades  increase  144  per  cent,  in  two 
years,  and  the  Afrira/ider  grades  show  about  the  same  rate  of  increase. 

14.  The  rate  of  giowth  in  the  ^‘control  (/roups'’  (receiving  no 
bonemeal)  of  these  lieids  differs  considerably  in  the  four  breeds.  In 
the  Africander  grades  it  is  99  per  cent.,  in  the  Fries  119  per  cent., 
in  the  Red  Poll  141  per  cent.,  and  in  the  Sussex  132  per  cent. 

The  Red  Ihdl  control  grades  did  very  well  when  compared  with 
some  of  the  other  controls.  The  calves  of  this  breed  seem  to  ])ossess 
a remarkable  “ growth  impetus.” 

15.  Experiments  are  in  progress  which  are  intended  to 
demonstrate  the  difference  in  the  quant  it//  and  quality  of  heef  between 
bonemeal-fed  ((dlies  and  those  receiving  no  bonemeal.  The  results 
are  not  yet  available. 

IG.  It  is  also  lioped  to  be  able,  in  a future  report,  to  give 
accurate  com])arative  figures  in  regard  to  the  influence  of  bonemeal 
feeding  on  the  quantity  and  quality  of  milk.  The  composition  of 
the  milk  both  for  butterfat  and  for  solids-not-fat  will  be  given. 

17.  The  influence  of  bonemea,!  feeding  on  the  skeletal  develop- 
ment of  cattle  has  also  been  studied.  There  is  a marked  difference 
in  favour  of  cows  receiving  bonemeal  in  respect  of  length  of  body, 
width  of  chest,  lieai-f,  girth  and  width  between  hookhones. 

The  skeletal  development  of  bonemeal-fed  calves  is  also  superior 
in  eveiy  way  to  that  of  the  control  calves. 

18.  The  effect  of  bonemeal  in  reducing  osteophayia  (“  ])ica”  or 
“ craving  for  bones  ”)  has  been  dealt  with  fully  in  earlier  publica- 
tions. 

In  the  present  article  the  behaviour  of  the  breeds  used  in  this 
inve.stigation  has  been  recorded  for  the  period  of  observation.  The 
Vries  giades  seem  to  respond  most  readily  to  bonemeal  feeding;  next 
come  the  Afrieander  grades  and  then  the  Sussex  and  Fed  Foil. 

19.  Remarkable  results  are  recorded  relating  to  the  effect  of  bone- 
meal  feeding  on  the  incidenee  of  disease.  In  the  bonemeal-fed  herd  of 
cows  the  mortality  was  very  low,  only  14  cows  dying  in  31  ye  ars  out 
of  a total  of  157  (8.9  per  cent.).  On  the  other  Inuid,  in  the  control 
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herd  61  cows  died  out  of  92  ((>6.3  per  cent.).  The  mortality  was  so 
heavy  among’  the  controls  that  their  numbers  had  to  be  replenished 
continually. 

20.  The  chief  causes  of  death  were  lamsiekte,  poveity,  plant 
poisoning’,  arsenical  poisoning  and  fractures. 

<.)f  43  cows  which  died  of  lamsiekte  40  were  controls  and  three 
bonemeal-fed  cows;  of  six  which  died  of  povertj/  all  were  controls; 
of  the  12  which  died  of  poisoning  eight  were  controls;  and  of  the 
seven  cases  of  fracture  hve  were  amongst  the  controls. 

21.  The  same  remarkable  differences  were  observed  between 
hone  meal-fed  calves  and  control  adves.  Amongst  the  former  the 
mortality  was  3.8  per  cent.,  amongst  the  latter  22.2  per  cent. 

22.  The  causes  of  death  were  similar  to  those  mentioned  above. 
Lamsiekte  accounted  tor  seven  calves,  all  of  which  were  controls;  of 
the  four  calves  which  died  of  poisoning  three  were  controls;  three 
calves,  all  controls,  died  on  account  of  fractures. 

Unfortunately,  there  was  an  outbreak  of  quarter-evil  amongst 
these  calves,  which  was  responsible  tor  seveial  deaths  chiefly  among 
the  honemeal-ted  animals.  Had  it  not  been  tor  this  outbreak,  which, 
of  course,  has  no  healing  on  the  experiment,  the  figures  in  favour 
of  the  bonemeal-fed  calves  would  have  been  still  more  striking. 

23.  The  statement  made  in  a previous  publication,  that  cattle 
grazing  on  phosphorus  dehcient  veld  would  die  out  unless  a 
supplementarj'  mineral  ration  is  supplied,  is  fully  borne  out  by  the 
results  of  the  present  investigation. 

On  the  other  hand,  the  results  so  tar  obtained  prove  that  grading 
up  of  native  stock  on  phosphorus  deficient  veld  can  be  carried  out 
entirely  satisfactorily  and  very  economicall y , provided  a small  daily 
ration  of  honemeal  is  supplied. 
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Fig.  1. 


Bird’s  Eye  View  of  Homestead  at  Armoedsvlakte. 
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Fig.  3. 


Fig.s.  2 and  3. — Tj’pes  of  Bone-meal  Basis  Herd  Cows. 
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P.  J.  IJU  TOIT  AND  J.  ir.  R.  BISSCHOP. 
Fig.  4. 


Fig.  o. 


Fig.  6. 


Fig.s.  4,  5 and  G. — Types  of  Control  IJasis  Herd 
Cows  in  Snininer  Condition, 
irid 


UHEEDING  OF  CATTLE  AND  rilOSPHOHTJS  DEFICIENCY 


Fig.  7. 


Fig.  8. 


Fig.  9. 


Fk;s.  7.  8 and  9. — Tyi)es  of  Control  Basis  Herd  Cows  at  the  End  of  Winter. 
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l<’io.  10. 


Fig.  11. 


Figs.  10  and  11. — Africander  llnlls. 
Sires  of  tlie  Half-bred  Grade. 
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BREEDING  OF  CATTLE  AND  PHOSPHORUS  DEFICIENCY. 


Fig.  12. 


Fig.  13. 


Figs.  12  and  13. — Fries  Bulls. 
Sires  of  the  Half-bred  Grade. 
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P.  J.  DU  TOIT  AND  J.  H.  P.  BISSCHOP. 


Fig.  14. 


Fig.  15. 


Fig.s.  14  and  15. — Red  Poll  Rulls. 
Sires  of  the  Half-hied  tirade. 
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Fig.  16. 


Fig.  17. 


Figs.  16  and  17. — Sussex  Bulls. 
Sires  of  the  Hulf-hi-ed  Grade. 
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r.  J.  IJU  TOIT  AND  .1.  n.  R.  BISSCHOP. 


Fig.  18. 


Fig.  19. 


Figs.  18  and  19. — Africander  Hulls. 
Sires  of  the  Three-quarter-hred  tirade. 
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Fig.  20. 


Fig.  21. 


Figs.  20  and  21. — Fries  Bulls. 
Sire.s  of  the  Three-quarter-bred  Grade. 
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P.  J.  DU  TOIT  AND  J.  H.  R.  BISSCHOP. 


Fig.  22. 


Fig.  2.3. 


Figs.  22  and  23.— Red  Poll  Bulls. 
Sires  of  the  Three-quarter-bred  Grade. 
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Fig.  24. 


Fig.  25. 


Fig.s.  24  and  25. — Sussex  I5ulls. 
Sires  of  the  Three-qiiarter-hred  Grade. 
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P.  J.  DU  TOIT  AND  J.  H.  K.  BISSCHOP. 


Fig.  26. 


Double  Dosing  Crushes  at  Armoedsvlakte. 


Fig.  27. 


Cattle  Ready  to  be  Dosed. 
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Fig.  28. 


Animal  being  Dosed  with  Bone-meal. 


Fig.  29. 


Water  Supply  in  Chimps. 
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P.  J.  DU  TOIT  AND  J.  H.  R.  BISSCHOP. 


Fig.  30. 


Bird’s  Eye  View  of  Cattle  Kraals  at  Armoedsvlakte. 
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BREEDING  OF  CATTLE  AND  PIIOSI’HORrS  DEFICIENCY. 


Africander  Half-bred  Batch  I Grade. 
(Twelve  Months  Old.) 


Fig.  31. 


Bone-meal  Tollies. 


Fig.  32. 


Bone-meal  Heifers. 
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P.  J.  DU  TOIT  AND  J.  H.  R.  BISSCHOP. 


Africander  Half-hred  Batch,  J Grade. 
{Twelve  Months  Old.) 

Fig.  33. 


Control  Tollies. 


Fig.  34. 


Control  Heifers. 
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Africander  Half-bred  Batch  I Grade. 
{Two  Years  Two  Months  Old.) 
Fig.  35. 


Bone-meal  Tollies. 

Fig.  36. 


Bone-meal  Heifers. 
Fig.  37. 


Five  Bone-meal  Tollies. 


mo 


r.  J.  DU  TOIT  AND  J.  H.  R.  BISSCHOP. 


ifiicander  Half-hred  Batch  I Grade. 
{Tico  Years  Tiro  Months  Old.) 

Fig.  38. 


r 


Control  Tollies. 


Fig.  39. 


Control  Heifers. 
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Fries  Ilidf-bred  Batch  I Grade. 
{Twelve  Months  Old.) 


Fig.  40. 


Bone-meal  Tollies.  True  to  Type. 


Fic.  41. 


Bone-meal  Heifers.  True  to  Type. 
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P.  J.  DU  TOIT  AND  J.  H.  R.  BISSCHOP. 


Fries  Half-hred  Batch  I Grade. 
(Twelve  Months  Old.) 


Fig.  42. 


]{one-iueiil  Tollies.  Oft  Type. 


Fig.  43. 


Bone-meal  Heifers.  Off  Type. 


37 
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Fries  Half-hred  Batch  I Grade. 
(Twelve  Months  Old.) 


Fig.  44. 


Control  Tollies. 


Fig.  45. 


Control  Heifers. 


I 
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i*.  T.  DU  TOIT  AND  J.  H.  11.  BISSCHOP. 


Fries  Half-bred  Hatch  1 Grade. 
{Two  Years  Two  Months  Old.) 
Fig.  46. 


Bone-meal  Tollies. 
Fig.  47. 


Bone-meal  Heifers. 
Fig.  48. 


Five  Bone-meal  Tollies. 
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Flies  llali-hred  Batch  I Grade. 
(Th'o  Years  Tiro  Months  Old.) 


Fig.  49. 


Control  Tollies. 


Fig.  50. 


Control  Heifers. 
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l{ed  Poll  ll(i]f-hre<l  Patch  / (inide. 
(Tireli'c  Months  Old.) 

Fig.  51. 


none-meal  Tollies. 
Fig.  52. 


Bone-meal  Heifers. 
Fig.  53. 


Conti'ol  Tollies. 
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lied  l‘iiU  I[<df-}ned  Hatch  1 Grade. 
(Tiro  Yeai.i  T to  Months  Old.) 


Fig.  n4. 


File  Hone-meal  Tollies. 


Fig.  55. 


Five  Bone-meal  Heifers. 
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lied  Poll  llalf-hred  Patch  I dnide. 
(Two  Years  Two  Monfhs  Old.) 


Fig.  56. 


Bone-meal  Tollies. 


Fig.  57. 


Bone-meal  Heifers. 
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lied  Poll  Half-hied  Batch  I Grade. 
{Two  Years  Tico  l\[onths  Old.) 

Fig.  58. 


Control  Tollies. 


Fig.  59. 


Control  Heifers. 
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Sussex  Half-bred  Jiatch  I Grade. 
(Twelve  Months  Old.) 

Fig.  ()0. 


Hone-meal  Tollies. 
Fig.  G1. 


Bone-meal  Heifers. 
Fig.  02. 


C.’ontrol  Tollies. 
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Sussex  Hnlf-hred  Hatch  1 Grade. 
(Two  Years  Two  Months  Old.) 

Fig.  63. 


Five  ]}one-ineal  Tollies. 


Fio.  64. 


Five  J3oiie-meal  Heifers. 
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r.  J.  IJU  TOIT  AND  J.  H.  R.  BISSCHOP. 


Sitssej'  ll(ilf-hi('(]  Jidfch  I (livde. 
{Tiro  Yen  I S Tiro  Months  Old.) 


Fio.  ()5. 


J?one-meal  Tollies. 


Fig.  G6. 


Bone-meal  Heifers. 
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Sussex  Half-bred  Batch  1 Grade. 
(Two  Years  Tiro  Months  Old.) 


Fig.  67. 


Control  Tollies. 


Fig.  68. 


Control  Heifers. 
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l'’lG.  69. 


^Measuring  C’attle  vvitli  tlie  Deriaz  Measuring  Stick. 
^Measuring  Height  at  Witliers. 


Fig.  7C 


M easuring  Deptli  of  thiest. 
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Fig.  71. 


Cow  No.  140(3.  A Control  since  Jannaiy,  1925. 
Has  never  been  known  to  show  cravino  for  13one. 
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GRAPH  No  1 


P.  J.  DU  TOIT  AND  .1.  II.  R.  BISSCHOP. 
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GRAPH  No  2. 
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S9ipuj 
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GRAPH  No  4 


GRAPH  No  5 
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V.  J.  DU  TOIT  AND  J.  H.  K.  BISSCHOP. 

GRAPH  No  6. 


GRAPH  No  7 
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GRAPH  No  8. 


Ro«lpoa  Hatf-Bfod.  Batch  I. 


GRAPH  No» 
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r.  .1.  IMI  TOI  L'  AND  J, 


H 
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BISSCHOP, 


GRAPH  No  10 


Holl  Brad  Tollloi 


BONE  MEAL 


HREEDING  OF  CATTLE  ANO  rHOSPIIORU S DEFICIEXCA’. 
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Section  IX 




Miscellaneous. 


(1.  ]JE  KoCK 

Fuitlier  (Observations  on  tlie  Ktiology  of  Jaa”’- 
siekte  in  Sheep. 

H.  H.  CrRSox  .. 

Anatomical  Stndies  Xo.  7.  Hyi)oplasia  of  a 
Testicle  and  TTyper])lasia  of  the  Prostate  in  a 
Doo-. 

J.  I’.  VAX  Zyl  .. 

(hi  (lie  Toxicity  of  Arsenic  to  Fowls. 

li.  S.  1’akkix  .. 

A Clinical  Case — Spasm  of  (lie  l)iaphra<>ni  in  a 
Horse. 

li.  S.  Parkix  ... 

'I'lie  liilra-abomasal  Administralion  of  Drills  fo 
Slieep. 
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l-~)th  AniniaJ  Report  of  the  Director  of  yeterH)(ir]i  Services, 
Union  of  South  Africa.  Oetoher,  70.2-t. 


Further  Observations  on  the  Etiology  of  Jaag- 
siekte  in  Sheep. 


i^y  (rlliLP^S  1)K  K()(’K,  M.K.C.X'.S.,  Dr. Med. Vet.,  D.Sc., 
Sub-Director  of  Veterinary  Services. 


Fi'  to  the  ])resent  .Taa<>'siekte  in  slieep  has  heen  reyarded  as  an 
infectious  disease.  Cowdry  (lh‘^5)  studied  tliis  disease  in  South 
Africa,  and  in  liis  pa])er  refers  to  earlier  puhlications.  Mitcliell 
(191’))  laid  aside  the  parasitic  theory,  and  concluded  from  his  ex])eri- 
ments  that  the  conditions  of  transmission  })ointed  to  a specific  virus. 
So  far  no  one  has  heen  able  to  transmit  jaaysiekte  to  healthy  sheep 
by  the  injection  (oi'  inhalation)  of  blood  and  diseased  tissue. 

The  followiny  are  some  of  the  most  important  data  found  in  the 
pid)lications  of  IMitchell  and  Cowdry:  — 

(a)  Enclosures,  in  which  sheep  suft'eriny  from  jaaysiekte  have 
been  ke])t,  constitute  sources  of  infection  for  incominy 
sheep ; 

(h)  ap])arently  jaaysiekte  is  transmitted  by  contact  since  it 
ai)pears  after  the  importation  of  new  sheep; 

(c)  the  averaye  mortality  in  infected  areas  is  about  l.(i  ])er 
cent.  })er  annum,  and  occurs  tbrouyhout  the  year; 

(il)  all  ayes  are  affected,  bnt  chiefly  at  9 years;  lambs  never; 
{(')  no  evidence  that  the  (diaracter  of  the  water  supply  and  of 
the  yraziny  are  determinative  factois,  because  jaaysiekte 
occurs  on  yrass  veld,  in  the  Karroo,  in  the  Inishveld,  and 
on  mixed  veld  ; 

if)  accordiny  to  Mitcdiell,  the  yreatest  mortality,  howevei’, 
occurs  in  jiarticularly  wet  years,  and  more  cases  develop 
in  the  Hock  duriny  the  rainy  season  than  duriny  the 
dry  season  ; 

(//)  cases  usually  occur  sinyly,  and  no  instance  is  on  lecoi'd 
in  which  laiye  nnnd)ers  of  slieep  in  the  same  tlock  weie 
affected;  under  natural  conditions  death  occnis  in  from 
2 to  y months ; 

(h)  by  nettiny  faiins  and  allowiny  sheep  to  yraze  niyht  and 
day  the  mortality  has  been  decreased,  i.e.  ju'ovidcd  all 
infected  animals  are  slanyhteied  as  soon  as  sym])toms  are 
shown. 

( disci  vations  lecently  made  and  infonnation  received  from  many 
fanners  weje  in  many  instances  in  conflict  with  the  data  yiven  by 
Mitchell  and  (’owdiy.  vSome  of  the  more  imjiortant  points  raised  by 
farmers  may  be  briefly  considered. 
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I'.TIOLOGY  OF  JAAGSIKKTE. 


M.  writes  from  IloseiHlaal,  ()raug'e  Free  State,  that  jaag'siekte 
occurs  in  !2-4  tooth  sheep,  and  chiefly  young  rams  are  affected.  In 
1928  he  lost  three  valnable  rams.  They  were  isolated  as  soon  as 
symptoms  were  observed.  He  has  never  seen  the  condition  in  ewes. 
M.  is  of  the  opinion  that  jaagsiekte  stands  in  some  relation  to  the 
regular  dosing  of  Co()])er’s  dip,  Theiler’s  cop])er  sulphate,  etc.,  for 
])arasitism.  It  is  impossible  for  him  to  say  how  infection  was  intro- 
duced on  bis  farm.  Hams  are  bought  from  time  to  time  at  the  stud 
sales.  If  the  disease  is  infectious,  then  it  must  be  so  only  very,  very 
slightly.  The  rams  recently  lost  by  him  were  related,  in  fact,  two  of 
them  were  from  the  same  ram. 

The  Principal,  School  of  Agriculiure,  Middelburg,  writes  that 
as  far  as  jaagsiekte  is  concerned  it  was  very  prevalent  three  or  four 
years  ago,  but  by  adopting  a jiolicy  of  isolating  all  sheep  as  soon  as 
they  show  symjjtoms  of  jaagsiekte,  it  has  been  reduced  to  a minimum. 
The  following  deaths  from  jaagsiekte  occuired  in  an  average  flock 
of  4, OOO-.'i, ()()()  sheep:  — 

1925-1920  115  ]ier  cent. 

1920-1927  100 

1927-1928  lot) 

M.  writes  from  (fraaff-Heinet  that  in  one  case  where  the  sire  had 
jaagsiekte  one  of  his  lambs  died  of  this  disease.  He  knows  of  one 
other  case  where  he  sold  a ram,  and  after  about  six  months  the  ram 
develo])ed  jaagsiekte  and  died  within  three  weeks  after  taking  ill.  This 
was  rather  soon,  but  the  fact  remains  that  fully  50  ])er  cent,  or 
])ossib]y  more  of  his  progeny  died  of  the  same  disease  wlien  two  tooth. 

A.  M.  P.,  Heilbron,  informed  the  writer  in  1927  that  jaagsiekte 
only  manifested  itself  on  his  farm  in  1920.  He  has  been  on  the  farm 
for  17  years.  He  is  of  opinion  that  the  disease  was  brought  on  to  his 
farm  by  stud  sheep  jmrchased  at  the  sales.  The  disease  has  since 
only  been  noted  in  young  stud  rams,  bred  on  tbe  farm,  and  in  them 
the  mortality  has  been  relatively  high. 

V.  writes  from  (jiiipiastad  that  the  disease  may  make  its 
appearance  at  any  time  of  the  year,  and  that  only  full-grown  sheep 
are  affected. 

The  writer  visited  the  School  of  Agriculture,  Twees])iuit,  Orange 
Free  State,  in  August,  1927,  in  connection  Avith  the  high  mortality 
fiom  jaagsiekte.  It  was  at  once  felt  that  this  centre  Avould  be  an 
ideal  place  for  conducting  field  observations  and  carrying  out  in- 
contact and  other  experiments.  Facilities  were  available  for  the 
careful  control  of  mortality  amongst  the  shee])  on  the  farm.  It  Avas 
decided  to  concentrate  there  more  or  less  on  the  folloAving  points:  — 
{(i)  Does  sex,  age,  climate,  locality,  kraaling,  diet,  bleeding 
time  of  the  year,  etc.,  influence  the  incidence  of  jaag- 
siekte y 

(5)  Is  jaagsiekte  an  ordinary  infectious  disease 

4'he  greatest  difficulty  encountered  in  the  study  of  this  disease, 
and  one  of  utmost  imjioitance,  Avas  the  fact  that  it  Avas  practically 
imjmssible  to  diagnose  the  disease  in  its  earlie.st  stages,  i.e.  before 
rlinical  symptoms  had  manifested  themselves.  It  Avas  at  once  felt 
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that  slieej)  siij)i)ose(l  to  l>e  healthy  and  utilized  iu  the  various  experi- 
inents  niipht  not  he  free  from  disease.  Furthermore,  it  was  found 
impossible  to  say  when  a sheej)  had  become  infected  with  jaa^siekte. 
In  order  to  overcome  these  difficulties,  it  was  decided  to  run  these 
exj)eriments  for  at  least  18  months  or  so,  and  at  the  end  of  each 
exi)eriment  all  animals  iised  should  be  .slaughtered  in  order  to 
ascertain  whether  any  had  become  infected.  Ily  studying  the  nature 
of  the  lesions,  it  may  be  possible  to  indicate  whether  the  lesions  were 
old  standing  or  not.  In  order  to  exclude  the  selection  of  possible 
infected  sheep  for  experiments,  all  animals  used  were  drafted  from 
sheej)  born  at  (dnderstepoort,  and  in  which  no  symptoms  had  been 
observed. 

In  the  following  table  a brief  summary  is  given  of  the  incidence 
of  jaagsiekte  at  Tweespruit  : — 


Cases  of  J.aagsiekte  at  Tweesi’ki'it  di  king  the  Year  1927 
AND  1!)2S. 

1927  {about  800  Sheep). 

.January 1 E 1 

Fet)iuary 1 E.  1 E 2 

March..' 1 YH,  1 YE 2 

April 1 E.  1 YE,  1 YH 3 

.May — — 

.luiie 1 YH.  1 YH 2 

.July 1 H,  1 2TH,  1 E,  1 H 4 

(The  majority  of  the  al'nve  confirmed  microscopically.) 

August J E in  Jj,  J Y"E,  J E,  1 Y’^H,  1 H, 

1 YH.  J 2TH 

September 1 E in  L,  J Y"H.  J E in  L,  1 Y’E, 

1 Y’H,  IE,  1 L,  J YE 

( )ctnl)cr — 

November J 2TH,  1 E,  J H 

December 1 2TH 


7 

8 

3 

1 


33 


1928  (about  1,000  sheep). 


.January 

. . . J 2TH, 

1 2TE, 

1 YH,  1 

1 YH 

4 

February 

. ..  1 2TH, 

1 H,  1 

I 

3 

Marcli 

— 

— 

•4pril 

. . . J L,  J 

4TH.  J 

2TH, 

1 2TH,  1 YH, 

1 2TH, 

1 YH. 

7 

May 

. ..  1 2TH, 

1 4TH 

2 

.June 

— 

— 

.July 

August 

. ..  1 E,  1 

. ..  1 H.... 

YH,  J 

H 

3 

1 

.Sej)tember 

. . . 1 YE, 

J 4TH.. 

2 

( )ctol)cr 

. ..  1 YH.. 

1 

NovemJier 

December 

. ..  1 H.... 

1 

24 


(.\11  cases  since  August.  I!)27,  confirmed  microscopically.) 

.4  bhronations. 

\j  - I.,amb.  Y = Yearling. 

E = Ewe.  2T,  4T  = Two-tooth,  four-tooth,  etc. 

H - Hamel. 
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Ill  the  following-  table  an  attempt  has  been  made  to  indicate  how 
the  different  sexes,  ages,  etc.,  were  affected  with  jaagsiekte  at  Twee- 
spruit  in  1927  ami  1928:  — 


La  tubs. 

HameU. 

Ewes. 

I.amb.s. . 

— 

— 

Yearling 

Hamels . . . 

— 

14 



2-Tooth 

Hamels. . . . 

— 

9 

— 

4-Tooth, 

and  over. 

Hamels. 

— 

10 

— 

Yearling 

Ewes .... 

— 

— 

(5 

2-Tooth 

Ewe.s 

— 

— 

2 

4-Tooth, 

and  over. 

Ewes. . . 

— 

— 

10 

Ewe.s  in 

Lamb. . . . 

3 

33 

3 

21 

From  this  table  it  will  be  seen  tliat  2o  two-tooth  and  under  were 
affected,  whereas  -12  were  over  two-tootli.  It  would  apiiear  tliat 
young  sheep  are  as  liable  to  be  affected  as  old  ones.  The  disease  was 
definitely  recognized  in  a lamb  2i  months  old.  In  1927  the  mortality 
at  Tweespruit  was  in  the  vicinity  of  4 per  cent.,  whereas  in  1928  it 
was  below  24  ]ier  cent.  In  1927  the  different  sexes  in  the  Tweespruit 
flocks  were  more  or  less  distriliuted  as  follows:  — 

2()0  Ewes; 
l-‘lo  Hamels ; 

425  Ewes  in  lamb. 

Wh  en  the  ])ercentage  mortality  in  the  different  sexes  is  considered 
for  1!)27,  it  will  be  seen  that  about  25  per  cent,  of  the  hamels  were 
affected,  whereas  in  ewes  it  was  only  aboiit  8 per  cent.  From  the 
information  received  from  farmers  it  would  aj)pear  that  rams  are  even 
more  susce])tible  than  hamels. 

As  i)ointed  out  above,  it  is  im])ossible  to  say  definitely  when  an 
animal  had  become  affected  with  jaagsiekte.  C'linical  manifestations 
of  the  disease  may  only  ap])ear  some  time  after  lesions  had  formed 
in  the  lungs.  It  would  be  highly  desiralbe  to  refer  here  to  one 
ini])ortant  observation  made  by  the  wi  iter  during  his  investigations. 
In  the  case  of  the  sheej)  used  tor  the  in-contact  experiments  at  Twee- 
sj)niit  and  at  ( tndei  stepoort,  no  ( linical  syni])toms  were  noticed  in 
any  of  them  while  they  were  under  observation  for  a period  of 
eighteen  juonths.  They  were  in  good  condition  when  they  were 
slaughtered  at  the  Pretoiia  Abattoirs  at  the  end  of  the  experiment. 
Amongst  these  sheep  thiee  were  found  with  small  localized  jaagsiekte 
lesions.  In  each  case  only  a small  focus  was  found  in  one  lung.  In 
one  case  they  were  so  insignificant  that  they  (-ould  easily  have  been 
overh)oked. 

In  view  of  these  considerations,  it  is,  therefore,  almost  impossible 
to  say  at  what  time  of  the  year  the  disease  was  most  pi-evalent  at 
Tweespruit.  However,  if  the  climatic  conditions  at  Tweespruit  are 
considered,  it  would  api)ear  that  jaagsiekte  made  its  apj)earance  in  an 
area  relatively  dry  during  the  summer  and  fairly  cold  during  the 
winter.  One  can  definitely  say  that  the  disease  in  this  locality  was 
not  influenced  by  wet  weather. 

From  the  records  of  the  specimens  and  the  sheej)  received  at 
OndeistejxHut  for  diagnosis,  cases  have  occurred  in  the  following- 
local  ities  : — 
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Cape  Province  and  BeeluianaJand . 

(Kairoo  Veld):  ]}elmout,  Carnarvon,  ])e  Aar,  Aliwal  Aortli, 

(iraatt'-Keinet,  Vliddelbui”',  lieanfort  West. 

(.Mixed  Veld):  Tanngs,  Vryburg,  Douglas,  Petrusburg. 

(('oastal  Belt):  Uiutata. 

(h-anpe  Free  State. 

((xrass  Veld):  Bloemfontein,  Kaffersdam,  Bestersput,  Lady- 

brand,  Steynsrust,  Postniasbnrg,  Kosendaal,  Heilbron, 
Vredefort. 

7 ran^ raal . 

((irass  Higbveld):  Anierstoort,  Devon,  Xooitgeclaelit  (Erinelo), 

Kinross. 

( Lowveld  Mixed  Grazing):  Liebtenbuig,  Waterlierg. 

D will  be  seen  that  the  disease  is  liable  to  make  its  apiiearance  on 
all  types  of  veld  in  the  Transvaal,  Orange  Free  State,  and  ('ape 
Provinee.  Ao  cases  are  recorded  from  A^atal.  It  is,  therefore,  im- 
possible to  say  whether  the  disease  occurs  in  that  Province.  It  is 
quite  jiossible  that  jaagsiekte  cannot  be  distinguished  by  farmers 
from  sporadic  pneumonia  in  sheep.  Furthermore,  in  view  of  the  low 
percentage  mortality,  it  is  therefore  most  likely  that  the  disease 
may  have  been  overlooked  in  A^atal.  It  would  appear  that  more 
cases  are  recorded  on  Karroo  veld  (Cape)  and  grassveld  ((traiige  Free 
State),  and  highveld  (Transvaal).  It  is  possible  that  the  disease  has 
been  recognized  in  newly  introduced  sheep  in  other  centres,  but  that 
it  was  not  able  to  establish  itself  there.  The  high  incidence  of  the 
disease  in  certain  areas  may  be  due  to  the  fact  that  these  districts 
have  for  years  been  the  recognized  sheep  centres  of  the  FTnion,  and 
where  for  years  sheep  breeding  has  been  carried  on.  In  the  other 
centres  the  disease  has  not  had  an  opportunity  to  establish  itself. 
The  writer  is,  however,  of  opinion  that  environment  may  play  a part 
in  the  incidence  of  the  disease,  perhaps  as  an  exciting  cause. 

In  going  through  the  ( )nderstepoort  records  it  was  found  that  a 
large  number  of  cases  occurred  amongst  Karroo  sheep  introduced  for 
the  preparation  of  blue-tongue  vaccine.  In  one  instance  a sheep  died 
of  the  disease  4G  months  after  its  arrival  at  ( tnderstepoort.  It  sliould 
be  i)ointed  out  that  these  Karroo  sheep  should  have  left  their  destina- 
tion in  a clinically  healthy  state,  but  affected  cases  have  undoubtedly 
been  overlooked  in  view  of  the  death  of  some  of  the  animals  soon  after 
arrival.  The  following  table  will  indicate  the  incidence  of  jaagsiekte 
in  these  introduced  sheep  : — 


District  from  which 
I’urchased. 

Xu  m her  of 
Sheep 
Purchased. 

Eartag 
Number  of 
Slieop  affected. 

Date  of 
.\rrival. 

Period  at 
Onderstepoort 
before  Death. 

Beaufort  tt'est 

7540 

20/7/2:5 

10  months. 

7405 

20/7/2:5 

4t)  montlis. 

10344 

22/:5/27 

4 months. 

Middelbutg,  Cape 

.500 

«5!»8 

14/7/24 

5 montlis. 

<t374 

14  '7/24 

0 months. 

!)l.55 

0/7/24 

1.‘5  months. 

1 ] 7.'5 


i:i  ioi,(»(;y  ok  ja.ujsikk  i'k. 


Disti'iot  from  wliicli 
i’urchiiscd. 

NlUlllx'l'  of 
Slioop 
I’urctmscd. 

lOartag 
NmiduT  of 
Slieop  atfoi’ted. 

Date  of 
Arrival. 

I’oriod  at 
( tndorstepoort 
before  Death. 

Pliilip.stown 

1,000 

10041 

10  12/24 

27  months. 

(1024) 

10582 

10  12 '24 

44  days. 

lOOOl 

20  1224 

20  days. 

1084:$ 

20/ 12, 24 

25  days. 

l..')00 

1 1002 

14/  1,25 

1 day. 

(1025) 

1 lo;}5 

14  1 25 

12  days. 

1 1000 

14/  1 25 

20  days. 

10080 

14/  1,'25 

21  days. 

1 1 1 17 

14'  1 25 

0 months. 

1 1000 

20'  :i,  25 

1 h months. 

12075 

:!1  8 25 

0 months. 

1,000 

14.412 

14/  1/20 

2 months. 

(I02(i) 

15005 

8 0 20 

4 months. 

15754 

17  12  20 

1 day. 

lino 

17140 

0 0 27 

0 days. 

( P.)27) 

I7.440 

15  ' 0 27 

2 months. 

'I'htMi'  cim  It(>  iKt  (loul)(  lliut  infected  animals  were  introduced, 
seeino'  (haf  slieep  sneeninlx'd  soon  after  anival,  and  that  this  inteival 
\aned  from  oii(‘  day  to  sc'veral  days,  to  seveial  weehs,  to  sev'ei’al 
monllis,  and  ('Vtm  to  '21  and  4(i  inonllis  respectively  in  two  eases.  Is 
it  |>ossihl('  for  an  animal  to  I'cmain  alive,  or  haihoni'  jaaf>'siekte  lesions 
for  eonsidera hie  |M'riods  hefore  symptoms  aj)pear,  or  did  some  of  the 
animals  contraet  the  disease  aftei'  their  arrival  at  ( fnderstefioort  r' 
In  this  ii'sptM'l  tht'  followin'^'  eases  may  he  cited  wlierc'  animals  weie 
definihdy  introduet'd  as  infected  animals  for  expeiimental  purj)oses, 
and  us(mI  for  eonsidtuahh'  periods  ludore  tliey  died  of  jaaf^siekte  or 
w(M'e  di“st  i’o_\t'd  III  r.rt  re  III  IS  : — 


Kartae  No. 
of  the 
Sheej). 

No.  of  the 
Speeiimm. 

Date  of 
.Vrrival. 

1 >ate  of 

1 teat  h. 

Interval  between 
Date  of  Arrival 
and  Date  of  Death. 

170,40 

7420 

2/  8 27 

Died 

0/  0/27 

48  days. 

18440 

7480 

20  8/27 

Killed 

5 11/27 

■About  4 months. 

18440 

7781 

20/  8/27 

Died 

20/  2/28 

0 months. 

18471 

7504 

20  0/27 

Died 

12/11/27 

.Vboiit  2 months. 

KS502 

7817 

11/11/27 

Killed 

7/  4/28 

4 months. 

1 854 1 

— 

20  10/27 

Killed 

27/  4/20 

17  months. 

10040 

824 1 

2 5/28 

Died 

24/  7/28 

2 months. 

10042 

.8487 

:io/  4/28 

Died 

0/  0,  28 

5 months. 

10044 

8485 

40/  4/28 

Died 

27/  0/28 

5 months. 

21045 

— 

24/  8/28 

Still  alive 

24/  1/20 

5 months. 

21040 

24/  8/28 

Still  alive 

24/  1/20 

5 months. 

\ Sheep  1S.).‘!I,  Ram:  Arrived  at  ( (nderstepoort  on  the 

‘.2li.lO.‘J7  from  Ileilhion,  ().F.S.,  and  used  for  a jaajj'siekte  in-eontaet 
(‘xpenimmt.  d'he  animal  was  in  poor  condition  and  when  driven 
showed  marked  respiratory  distress. 
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12.4.19‘-?S:  Couditiou  j^»oor:  marked  re<piratv'vy  distress  siiii 

pre-ient  when  the  animal  was  driven.  Dehuite  changes  in  the  left 
lung  could  be  diagnosed. 

4.6.1928  : C'cnditiou  poor,  but  the  animal  showed  slight  improve- 

ment in  condition. 

27.3.1929:  The  animal  showed  marked  impnn-ement  in  condi- 

tion. no  respiratory  distress  when  the  animal  was  driven  and  no  signs 
of  ill-health  -een.  The  animal  was  destroyed  for  po>t-mortem  in  order 
to  ascertain  whether  jaagsiekte  lesions  had  been  present  or  weiv 
present,  seeing  that  the  animal  was  forwarded  to  Onderstepoort 
suffering  from  jaagsiekte. 

Post-mortem  revealed  about  20  fine  shotlike  greyish  white  trans- 
parent nodules  about  1 mm.  in  diameter  in  both  lungs.  In  the  left 
lung  there  was  a large  firm  nodular  swelling  about  the  size  of  a 
hen's  egg.  This  was  of  the  nature  of  an  advanced  fibrosis.  This 
apparently  was  a jaagsiekte  focus  which  had  partly  healed  out. 

Histologically  (Specimen  Xo.  9093 >.  well-formed  papilliform  cyst- 
adenomata  could  be  identified  in  the  fibrous  nodule.  The  multiple 
shotlike  nodules  were  of  the  nature  of  jaagsiekte  foci,  and  in  places 
the  proliferations  were  very  prominent.  In  view  of  the  t'inniective 
tissue  present  in  these  nodules  they  cannot  be  regarded  as  young 
jaagsiekte  lesions. 

This  therefore  is  definitely  a case  of  jaagsiekte  which  had  shown 
definite  .symptoms  before  it  was  admitted  here  on  the  26.1(h27.  At 
Onderstepoort  it  was  kept  under  observation  for  about  17  months. 
It  would  therefore  seem  that  sheep  may  be  carriers  of  jaagsiekte 
lesions  for  considerable  periods  before  they  die  of  the  disease  or  are 
killed  in  cxtreniia. 

The  above  table  clearly  indicates,  therefore,  that  sheej*  may 
remain  alive  for  considerable  periods  after  they  have  actually  shown 
symptoms.  Kam  18531  is  still  in  good  condition,  and  symptoms  of 
increased  and  laboured  respiration  can  be  identified  when  the  animal 
is  driven.  It  is  being  used  for  a breeding  experiment  ami  will  be 
killed  ill  the  course  of  1929  to  substantiate  the  diagnosis  of  jaagsiekte. 
It  may  be  pointed  out  that  in  all  the  above  cases  where  the  animals 
died,  or  were  killed  in  (•.rfrcinia,  jaagsiekte  was  diagnosed 
microscopically. 

Is  it  possible  from  the  post-mortem  report  and  the  microsco])ical 
examination  of  the  lesions  in  the  lung  to  say  how  long  an  animal 
could  liave  been  infected!'' 

It  would  be  extremely  doubtful  to  estimate  the  time  limit  in 
those  cases  exceeding  a number  of  months.  I'j)  to  that  time  a com- 
parison can  be  made  with  those  cases  which  have  succuiuIhmI  after 
five  months.  It  must,  however,  be  remembered  that  some  of  tliese 
cases  which  died  at  ( )n(lerste{)oori  may  already  have  been  infected 
for  some  considerable  time  on  the  farm  from  which  they  cann>. 
Moreover  it  was  shown  above  that  three  sheep  had  definite  lesions  of 
jaagsiekte,  but  so  small  and  localized  that  tliey  did  not  revi'al  any 
synij)toms.  Taking  all  these  [)oiuts  into  cousidi'ration,  it  seems  to  be 
possible  that  some  cases  may  be  alVected  with  jaagsiekte  lesions  for  a 
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consiclei-al)le  period  (i)robably  years)  liefore  the  disease  l)rinps  aliout 
tlie  deatli  of  tlie  animal  or  necessitates  its  slano’liter.  Fnrtlierniore 
in  view  of  the  neoplasm  theory  snoo’ested  by  De  Kock  (1929),  such  an 
extended  course  may  therefore  be  expected. 

'With  reference  to  the  question  of  sheep  contracting'  the  disease 
in  kraals,  it  may  be  stated  that  on  this  point  a «'ood  deal  of  informa- 
tion was  obtained  at  Tweespriiit.  It  was  pointed  out  above  that  the 
incidence  of  jaapsiekte  at  Tweespruit  is  probably  the  highest  yet 
recorded  in  South  Africa.  Yet  sheep  are  allowed  to  graze  day  and 
night  and  only  in  some  instances  are  sheep  placed  in  a wire-fenced 
kraal  situated  near  the  homestead.  This  kraal  is  mrtre  of  the  nature 
of  a small  open  camp  which  allows  a large  amount  of  space  between 
the  sheep  biought  there  at  night.  'Shee}),  not  grazing,  lie  together  in 
groups,  even  it  they  are  allowed  to  graze  night  and  day  in  jackal- 
proof  canii)s.  The  conditions  present  in  this  Tweespruit  camp  are 
therefore  more  or  less  similar  to  those  found  in  the  large  camps. 
If  jaagsiekte  is  therefore  an  infectious  disease  by  mere  contact,  then 
it  must  be  contracted  far  more  readily  and  to  a much  larger  extent 
where  susce]itible  sheej)  come  into  contact  with  infected  ones  under 
the  above  conditions. 

The  argument  is  brought  forward  that  the  incidence  of  jaag- 
siekte hecomes  markedly  reduced  when  sheep  are  allowed  to  graze 
(lav  and  night  in  jackal-proof  camps.  At  the  same  time,  however, 
the  practice  is  introduced  of  killing  all  shee})  showing  symiitoms  of 
jaagsiekte.  The  lu'ohable  explanation  of  this  decreased  mortality  is 
that  hreeding  with  infected  animals  is  being  reduced  to  a minimum. 
This  will  be  more  fully  discussed  later  on. 

Ts  .Taagsiek'I'e  ax  Ordinara’  Ixu-ectiofs  Disease^ 

Trom  the  above  it  will  be  realized  that  very  little  definite  infor- 
mation is  available  regarding  the  caaisation  of  jaagsiekte  in  sheep. 
Mitchell  maintained  that  he  i)roduced  “ true  ” jaagsiekte  by  contact, 
but  unfortunately  his  evidence  cannot  he  accepted  at  i)resenf,  in  view 
of  the  information  obtained  after  his  investigations.  He  i)ointed  out 
that  the  susce])tihle  sheep  used  tor  his  ex})eriments  were  drafted  from 
an  area  where  jaagsiekte  had  never  been  found,  and,  previoxis  to  the 
experiments  with  jaagsiekte,  had  been  used  at  the  Laboratory  for 
the  px'oduction  of  blue-tongue  vaccine.  From  the  records  it  rvas 
ascertained  that  the  sheep  used  by  Mit(d>ell  in  1912  came  from  Mid- 
delburg,  Cajxe,  and  in  the  lung  specimens  subse(piently  received  from 
that  area  jaagsiekte  was  definitely  diagnosed.  Furthermore,  it  was 
shown  above  that  clinically  healthy  animals  affected  with  jaagsiekte 
lesions  may  be  introduced  from  infected  areas.  iMoreover  in  view  of 
the  short  incubation  period  encountered  by  IMitchell  in  his  experi- 
mental cases,  it  is  theiefore  more  than  likely  that  Mitchell  did  not 
transmit  jaagsiekte  l)y  contact,  hut  that  lie  was  dealing  with  somo 
otlier  infectious  pneumonia  of  sheep  which  in  some  of  his  cases  became 
suiierimposed  on  true  jaagsiekte  lesions. 

In  view  of  these  discrepancies,  several  experiments  weie  jdanred 
to  study  the  etiology  of  jaagsiekte.  A number  of  these  experiments 
are  still  in  jirogress,  and  will  be  more  fully  re]H)rted  later  im.  The 
following  are  some  of  the  ])oints  studied:  — 

(1)  can  jaagsiekte  be  transmitted  by  direct  contact  f" 
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(^)  if  not,  ;ii'e  there  any  predisposiu”-  causes-^ 

(d)  what  are  the  exciting'  eanses!"'  Can  one  or  other  of  the 
following-  he  incriminated,  viz.  : organisms,  mechanical 

injuries  (e.g.  dust),  etc.? 

The  followijig  ex])eiiments  have  been  undertaken  to  ascertain 
whether  jaag'siekte  can  he  set  u]>  hy  contact:  — 

(a)  Kx]>eriment  S.  dl5(J  was  commenced  on  the  drd  August,  1927, 
in  order  to  ascertain  whether  jaagsiekte  could  he  transmitted  hy 
l)lacing  snsceptihle  shee])  in  very  close  contact  (in  a small  stye)  with 
known  infected  animals.  Infected  animals  in  these  experiments  came 
mainly  from  Tweespruit,  and  were  from  time  to  time  introduced 
into  this  experiment  to  rejdace  those  that  had  died  or  Aveie  killed  in. 
e.ftroiii.'i.  The  histo-pai hology  of  all  cases  that  died  was  cai'efnlly 
considered.  The  suscejdihle  animals  were  always  in  close  contact  with 
at  least  two  infected  animals.  The  following  infected  sheep  were 
used  : — 

S.  179d8  S.  IHdTl  S.  19tid9 

S.  179.39  8.  18373  8.  19940 

8.  18.339  8.  19007  8.  19043 

8.  18.340  8.  19008 


The  following  are  the  numhers  of  the  susceptible  sheej)  eni])loyed 
along  with  details  giving  the  dates  of  disposal:  — 


10530  \ 


10091  J- Dicharged  20.10.27. 


10530  J 

10537 

10097 

14058 

142.33 

14524 

15.344  ( 


Killed  22.9.27. 
Discharged  20.10.27. 


Killed  at  the  Abattoirs  on  .3.1.29. 


15078  ] 

15907  J 

10702  Killed  18.3.28. 

202.31  tin  contact  from  2.7.28.)  Killed  9.11.28. 
21298  Lamb  l)oin  .July,  1928. 

21()49  li  imb  born  8eptember,  1928. 


These  shee])  were  in  contard  for  ])eriods  varying  from  a few 
months  u])  to  17  months.  Only  one  (14524)  of  these  sheep  showed 
slight  localized  jaagsiekte  lesions,  and,  further,  no  clinical  manifes- 
tations were  observed. 


(h)  Kx])erinient  8.  .3188  was  commenced  on  the  20.8.27  in  order 
to  ascertain  whether  jaagsiekte  could  be  transmitted  by  j)lacing  siis- 
ce])tible  sheep  in  contact  in  an  oj)en  camp  (ahout  20  yds.  x 15  yds.) 
with  known  infected  animals. 

The  following  infected  sheej)  were  utilized:  — 


183.3!) 

18.340 

18592 

19(i47 

18590 

18591 

19040 

18531 

19042 

19041 

18372 

19043 

21(i;i0 

1837 1 

19482 

210.35 
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The  majority  of  the  following  snscei)tihle  sheep  were  in  contact 
with  infection  for  periods  up  to  17  months:  — 

14226  j 

15977  ]■  (In  contact  from  1.5.28.)  Killed  at  Pretoria  Abattoir 
16699  J 3.1.29. 

12164  Killed  27.10.27. 

1450() 

14513 

14565 

14568 

15971 

16011 

16028 

16532 

16684  )■  Killed  at  Pretoria  Abattoirs  3.1.29. 

16703 

18001 

18341 

18348 

18349 

18528 

18529 
20231 

Tjamh — 

21291  ) 

21292  [ In  contact  from  Julv,  1928. 

21297  j 

21396  In  contact  from  August,  1928.  Killed  8.11.28. 

None  of  the  sheep  revealed  any  lesions  in  their  lungs  wdiatsoever 
when  destroyed. 

(c)  Experiment  S.  3208  was  commenced  on  the  18th  September, 
1927,  at  Tweespruit,  where  jaagsiekte  mortality  was  approximately 
2-4  per  cent.  This  experiment  was  undertaken  to  ascertain  : 

(i)  whether  specially  selected  sheep  from  Onderstepoort  would 
contract  jaagsiekte  at  Tweespruit  when  exposed  to 
ordinary  veld  conditions ; 

(ii)  whether  such  Onderstepoort  animals  would  contract  jaag- 
siekte if  allowed  to  lun  with  those  batches  of  sheep  at 
Tweespruit  in  whi(di  heavy  mortality  was  occurring. 

On  the  18tli  Sejitemher,  1927  : 

20  Onderstepoort  sheep  were  drafted  into  (i)  and 
40  ( )nderstepo!)rt  shee])  were  drafted  into  (ii). 

On  the  12th  March,  1928: 

50  ( inderstepoort  sheej)  were  drafted  into  (i), 

(iO  Onderstepoort  sheep  were  drafted  into  (ii). 

Pull  j)articulars  about  these  Onderstepoort  sheep  will  be  found 
in  the  following  tables.  All  the  remaining  Onderstepoort  sheep  at 
Tweespruit  were  returned  to  Onderstepoort  on  the  7.12.28.  Some  died 
at  Onderstej)oort  shortly  after  their  ariival,  whereas  the  majority 
were  slaughtered  at  the  Pretoria  Abattoirs. 
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ONDEKSTEPOOKT  SHEEP  SENT  TO  TWEESPRUIT  ON  THE 
18.9.2T  AN])  UETEKNEH  ON  T. 12.28. 


Batch  2 

(In-contacts). 

Batch 

1 (Controls). 

I21ti3 

X 

29/  5/28 

12037 

X 

21/10/27 

9877 

A 

3/  1/29 

14077 

Stolen 

12154 

A 

3/  1/29 

9967 

A 

20/12/28 

14229 

X 

2/  7/28 

12167 

Stolen 

11895 

X 

19/  9/27 

14503 

A 

3/  1/29 

14046 

X 

30/  5/28 

11930 

X 

20/  9/27 

14534 

A 

20/12/28 

14522 

A 

20/12/28 

14081 

A 

20/12/28 

]45tj() 

A 

3/  1/29 

14529 

A 

20/12/28 

14086 

A 

3/  1/29 

15674 

A 

20/12/28 

14532 

A 

20/12/28 

14091 

A 

20/12/28 

15752 

A 

3/  1/29 

14576 

A 

20/  1/29 

14221 

A 

20/12/28 

15898 

A 

20/12/28 

15699 

A 

3/  1/29 

14222 

X 

22/12/27 

15969 

A 

20- 12/28 

15974 

A 

3/  1/29 

14225 

X 

24/10/27 

15972 

A 

20,  12/28 

15975 

A 

20/12/28 

14230 

X 

20/12/27 

15985 

X 

15997 

A 

20/12/28 

14231 

A 

3/  1/29 

15998 

A 

3/  1/29 

16007 

A 

20/12/28 

14520 

A 

20/12/28 

16002 

A 

20/12/28 

16017 

A 

20/12/28 

14525 

A 

20/12/28 

11)004 

A 

20/12/28 

16069 

A 

3/  1/29 

14574 

A 

20/12/28 

16014 

A 

20/12/28 

16101 

A 

3/  1/29 

15397 

A 

3/  1/29 

16129 

A 

20/12/28 

16130 

A 

3/  1/29 

15676 

A 

20/12/28 

18366 

A 

3/  1/29 

18367 

A 

3/  1/29 

15962 

A 

3/  1/29 

18368 

Stolen 

18370 

Stolen 

16003 

A 

20/12/28 

14535 

A 

20/12/28 

16022 

A 

3/  1/29 

18369 

A 

3/  1/29 

Abbreviations  used  : 

X = Died. 

A = Killed  at  the  Abattoir,  Pretoria  ; date  of  death  also  given. 


ONDEPSTEPOOPT  SHEEP  SENT  TO  TWEESPPFIT  ON  THE 
12.8.28  AND  PETUPNED  ON  7.12.28. 


Batch 

1 (Controls). 

Batch 

2 (In-contacts). 

19322 

A 

20  12/28 

19360 

A 

3/  1/29 

19325 

A 

3/ 

1 /29 

19326 

X 

10  12/28 

19361 

A 

20/12/28 

19327 

A 

3 

1 /29 

19331 

A 

3/  1/29 

19362 

A 

3/  1/29 

19328 

Stolen 

19335 

A 

20/12/28 

19363 

A 

20/12/28 

19329 

Stolen 

19336 

A 

20/12/28 

19367 

A 

20/12/28 

19333 

X 

29/11/28 

19337 

A 

20/12/28 

19369 

A 

20/12/28 

19339 

X 

10/ 

9/28 

19338 

A 

3/  1/29 

19371 

X 

10/12/28 

19342 

X 

20/ 

6/28 

19340 

X 

14/  8/28 

19372 

X 

15/12/28 

19349 

A 

3/ 

1/29 

19346 

A 

3/  1/29 

19376 

X 

11/12/28 

1<)350 

A 

3/ 

1,29 

19347 

X 

9/  8/28 

19377 

A 

3/  1/29 

19351 

X 

3/ 

7/28 

19348 

A 

20/12/28 

19379 

X 

9/12/28 

19364 

A 

3/ 

1/29 

19.353 

A 

3/  1/29 

19380 

X 

29/  5/28 

19366 

A 

20,' 

2/28 

19357 

A 

3/  1/29 

19.381 

A 

20/12/28 

19368 

A 

3/ 

1 /29 

19358 

A 

3/  1/29 

19386 

A 

20/12/28 

19370 

A 

3/ 

1 ,/29 

19359 

A 

3/  1/29 

19391 

A 

20/12/28 

1!)384 

A 

31/ 

1 /29 

1 !).385 

X 

30/ 

5/28 

19390 

A 

3/ 

1/29 

1!*3!»2 

A 

3/ 

1/29 

19384 

A 

20/12/28 

19398 

X 

19/  9/28 

3‘.) 
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Two  of  these  sheep  (145T4  and  15099)  showed  a few  localized 
lesions  of  jaagsiekte  in  only  one  lung  when  killed  af  the  Ahattoir. 
These  two  sheep  were  in  excellent  condition  and  revealed  no  symptoms 
of  jaagsiekte  whatsoever  when  destroyed.  Some  of  the  Onderstepoort 
sheep  at  Tweespruit  died  of  geilsiekte  and  other  causes,  while  a few 
were  .stolen,  hut  in  not  a single  instance  were  .symptoms  or  signs  of 
jaagsiekte  detected.  These  sheep  were  daily  inspected  by  the  farm 
officers. 

(r/)  The  following  experiments  (S.  3490,  S.  3339,  and  S.  3397) 
were  undertaken  to  ascertain  whether  susceptible  sheep  treated  in 
various  ways  can  he  infected  by  being  jilaced  in  contact  with  infected 
animals  : — 


(i)  Sheep  infected  with  lungworm  : — 

14220  10094 

15977  10099 

10018  10700 

10021 

(ii)  Sheep  hied  large  quantities  of  blood  at  intervals  varying 
fioni  3-7  daj\s  : — 

10018  15344 

10021  15078 

10094  15907 

10700 


(iii)  Sheep  infected  with  Stroiujijluulex  jmpiUosis  : — 
10095  ' 15907 


10030 

15931 


(iv)  Splenectomized  sheep:  — 
8429 
8428 
10944 

(v)  Sheep  in  which  tar  was 
intervals  : — • 

10944 

10743 

18347 
18304 

18348 


15870 

10030 


10743 

10023 

ai)plied  to  the  skin  at  various 

18001 

18349 

10532 

10703 

18353 


In  none  of  these  sheei)  was  there  any  evidence  of  jaagsiekfe. 
AVith  the  exce])tion  of  splenectomized  .sheep  8429,  10743,  and  10023, 
which  are  still  alive,  all  were  slaughtered  and  the  lungs  carefully 
examined.  The  splenectomized  sheep  are  in  excellent  condition,  and 
not  showing  any  symptoms. 

The  experiments  dealing  with  the  possibility  of  the  transmission 
of  jaagsiekte  or  some  other  lung  trouble  in  sheep  by  exciting  causes 
such  as  organisms,  dust,  etc.,  is  proceeding  and  will  he  more  fully 
reported  on  in  a later  paper. 


Discr.ssiox. 

About  loo  sheep  have  been  kept  in  various  ways  in  contact  with 
animals  affected  with  jaagsiekte.  Only  three  animals  became  att'ected 
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with  very  slif>ht  localized  lesions  of  jaagsiekte.  These  were  of  such 
a nature  tliat  they  did  not  in  any  way  interfere  with  the  healtli  of 
the  sheep.  In  fact,  these  lesions  woiild  have  been  missed  hy  a 
layman.  From  the  above  it  will  he  seen  that  it  was  not  possible  by 
the  in-contact  exi)eriments  to  ])ioduce  (linically  affected  cases  of 
jaagsiekte.  I)e  Kock  (1929),  in  a consideration  of  the  histo-])athology 
of  jaagsiekte,  exi)ressed  the  view  that  the  disease  is  ])rohahly  of  the 
nature  of  a neo])lasm,  i.e.  a multiple  pai)illiform  cy.st-adenoma. 
Moreover  from,  the  experiments  conducted  at  t)nderste])oort  and  at 
Tweesj)ruit  it  can  safely  he  said  that  jaagsiekte  does  not  belong  to  the 
category  of  an  ordinary  infectious  disease.  It  may  be  argued  that 
the  predisj)osing  conditions  were  not  present  at  ( )nderstepoort  (e.g. 
(diniatic  conditions,  etc.),  to  set  up  the  disease  by  close  contact.  The 
disease  did  not,  however,  develop  on  the  lines  of  an  infectious  disease 
in  the  ( tnderstepooi  t sheej)  kept  at  Tweespruit.  At  Tweespruit  such 
predis])osing  causes  must  have  been  present,  in  view  of  the  high 
mortality  from  jaagsiekte  amongst  Tweesi)ruit  sheep.  Mitcdiell  main- 
tains that  he  was  justified  in  stating  that  under  experimental  con- 
ditions lesions  may  he  found  in  in-contacts  in  from  8-5  days.  As 
pointed  out  above,  lesions  of  jaagsiekte  may  have  been  present  in 
the  sheep  before  the  experiment  commenced,  seeing  that  these  sheej) 
were  drafted  from  a known  infected  area.  Unfortunately  Mitchell 
does  not  describe  the  liisto-j)athology  of  the  positive  experimental 
cases,  i.e.  whether  adenomatous  foci  were  present,  or  whether  the 
lesions  were  of  the  natiire  of  a catarrhal  j)neumonia,  etc.  . . . 
Mit(diell,  however,  does  not  regard  the  adenomatous  j)roliferations  as 
characteristic  for  the  disease.  He  did  not  find  such  lesions  j)resent  in 
all  his  cases. 

He  Kock  (1929)  jiointed  out  that  the  lesions  detected  in  a number 
of  the  sheej)  at  the  tiraaff-Reinet  Exj)erimental  Station  resembled  those 
described  by  Mitchell,  and  in  which  the  characteristic  adenomata  of 
jaagsiekte  were  not  identified.  The  writer  is,  therefore,  of  the 
oj)inion  that  Mitcdiell  was  jirobably  dealing  with  a specific  form  of 
j)neunionia  in  sheep,  which  was  not  the  so-called  jaagsiekte  of  Twee- 
sjiruit  studied  by  He  Kocdc.  In-contact  exj)eriments  are  being  con- 
ducted with  sucdi  (jraaff-Reinet  infected  sheej)  in  order  to  ascertain 
whether  in  South  xlfrica  there  are  two  sjiecific  lung  diseases  of 
sheej) : — 

(1)  C'hronic  catarrhal  j)neunionia,  etc.,  described  by  Mitchell, 
and  seen  in  some  of  the  (Iraaff-Reinet  Exjceriment  Station 
sheej) ; 

(2)  multij)le  j)aj)illiforni  cyst-adenomata  of  the  lung  comj)li- 
cated  with  j)neunionia,  i.e.  true  jaagsiekte. 

Most  likely  the  j)rogressive  j)neumonia  of  Montana,  to  whicdi  Eowdry 
refers,  belongs  to  the  former  grouj),  i.e.  the  sj)ecific  j)neumonia  of 
sheej)  studied  hy  Mitcdiell. 

Can  the  view  exj)iessed  by  He  Kocdc,  viz.,  ihat  the  lesions  of 
true  jaagsiekte  are  of  the  nature  of  a neojclasm,  be  exj)lained  on 
etiological  grounds!^  In  retelling  to  the  literature  it  will  lie  found 
that  many  investigators  rec-orcl  the  oc-curience  of  sj)ontanc*ous  lung 
tumours  in  mice.  Murjchy  and  Sturm  (1925),  in  their  study  of 
primary  lung  tumours  in  mic-e  following  cutaneous  aj)j)lication  of  tar. 
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found  that  mice  failing  to  develop  skin  cancer  are  found  to  have 
tumours  in  the  lungs.  Incidentally  it  may  he  pointed  out  that  these 
tumours  seen  by  Mur})hy  and  Sturm  resemble  those  in  jaagsiekte 
sheep  to  a certain  extent.  Although  spontaneous  tumours  in  the 
mouse  are  frequently  observed,  yet  these  authors  maintain  that  they 
rarely  occur  in  such  young  animals,  or  in  such  high  percentage  of 
individuals  as  obtained  by  them  experimentally. 

Maud  Slye  (1927)  and  other  workers  are  ot  the  opinion  that  in 
mice  there  is  an  hereditary  tendency  to  cancer.  According  to  her, 
with  double  cancerous  parentage  the  offspring  will  he  lUO  per 
cent,  cancerous.  She  also  refers  to  the  organ  susceptibility.  She 
does  not  consider  cancer  to  be  contagious,  because  the  most  pains- 
taking and  long-continued  experiments  have  never  succeeded  to 
transmit  cancer  by  contact.  She  believes  that  there  are  apparently 
two  factors  necessary  for  the  pi'oduction  of  cancer  : first  the  inherited 

suscej)tibility  (i.e.  susceptible  soil),  and  secondly,  irritation  or 
chronic  stimulation  or  trauma.  In  mice  resistant  by  heredity  no 
amount  of  irritation  oi-  trauma  has  ever  induced  cancer,  and  in  mice 
susce])tible  by  lieredity  to  only  one  location  of  cancer  no  amount  of 
irritation  or  stimulation  applied  to  other  parts  of  the  body  has  even 
to  date  induced  a neoplasm. 

Jackson  (1928),  in  dealing  with  certain  biological  aspects  of 
cancer,  refers  to  the  opinion  of  Inttle  that  inheritance  in  animals  has 
been  proved,  but  we  are  not  positive  of  the  exact  mechanism  of  this 
inheritance  factor.  Murray  tliinks  that  environmental  changes  do 
alter  tumour  incidence  in  mice,  e.g.  enforced  non-breeding  delays 
very  markedly  the  age  of  tumour  incidence. 

In  view  of  these  data  the  suggestion  that  jaagsiekte  in  sheep  is 
of  the  nature  of  a neoplasm  may  therefore  he  seriously  considered  for 
the  following  reasons:  — 

(a)  Tlie  histo-i)athology  of  the  lesions; 

(h)  tlie  low  percentage  mortality  in  the  flocks; 

(r)  the  failure  to  transmit  clinical  cases  by  close  contact; 

(d)  accei)tance  of  the  tumour  hypothesis  would  render 
intelligible  the  fatal  outcome  in  all  recognizable  cases  of 
the  disease. 

Hereditary  factors  are  being  investigated  and  attempts  are  being 
made  to  breed  “ more  susceptible  ” animals  from  infected  rams  and 
ewes. 

As  i)ointed  out  above,  the  systematic  slaughter  of  all  sheep 
showing  vsymjdoms  of  jaagsiekte  has  been  responsible  for  a reduction 
in  the  percentage  mortality  on  badly  infected  farms.  This  may 
incidentally  be  due  to  the  fact  that  infected  ewes  and  rams  are 
eradicated  from  the  flocks,  thus  preventing  sheep  susce])tible  to  this 
neoplasm  being  bred. 

CoNCLUSlOXS. 

(I)  The  greatest  difficulty  encountered  in  the  study  of  jaagsiekte 
in  sheep  was  the  fact  that  it  was  practically  impossible  to  diagnose  the 
disease  in  its  earliest  stages,  i.e.  before  clinical  symptoms  liad 
manifested  themselves.  Sheep  supposed  to  he  healthy  may  not  be 
free  from  jaagsiekte  lesions. 


1182 


G.  DE  KOOK. 


(2)  It  would  ai)peai'  that  youiip'  sheep  and  even  lambs  are  liable 
to  become  att'ected. 

(•{)  'Idle  mortality  of  jaapsiekte  at  'rwees])ruit,  Oranpe  Free  State, 
in  1!)2T  was  4 jiei'  cent.,  and  in  192S  below  24  per  cent.  There  it 
would  a])pear  that  the  hamels  were  more  susceptible  than  tbe  ewes. 
Probably  rams  aie  even  more  susceptible  than  hamels. 

(4)  At  'rweespruit,  in  sjiite  of  the  closest  observation,  it  was 
impossible  to  say  at  what  time  of  the  j'ear  jaap'siekte  was  most 
I>revalent.  'Idieie  the  disease  was,  however,  associated  with  an  area 
relatively  dry  in  summer  and  cold  in  winter. 

(5)  Sheej)  may  remain  alive  for  considerable  periods  (months,  it 
is  even  believed  foi-  years)  after  they  have  actiially  shown  symptoms 
of  jaapsiekte. 

(ti)  In  view  of  the  recent  in-contact  exiieriments  and  field  obser- 
vations, jaapsiekte  should  lie  contracted  far  more  readily  and  to  a 
nimdi  larper  extent,  if  it  is  to  be  reparded  as  an  infectious  disea.se 
set  uj)  hy  mere  contact.  It  was  not  possible  to  produce  clinically 
affected  cases  of  jaapsiekte  hy  in-contact  exjieriments. 

(7)  It  was  not  possible  to  transmit  jaapsiekte  by  (dose  contact  to 
sheeji  whose  resistance  had  been  lowered  by  lunp-worm  infection, 
bleedinp-  larpe  ({uantities  of  blood  at  certain  intervals,  StrongyJoides 
papiUo.sis  infection,  splenectomy,  and  application  of  tar  on  the  skin. 

(8)  It  is  siip'pested  that  there  may  he  two  sjiecdfic  limp  diseases 

of  sheep  in  South  Africa  : {a)  a (dironic  catarrhal  pneumonia  witb 

fibrosis  and  lymiihoid  liyi)erplasias(  l^),  described  by  IMitchell,  and  (h) 
multi])le  jiaiiilliform  cyst-adenomata  of  the  lunp,  with  a terminal 
pneumonia . 

(9)  'Idle  suppestion  that  jaapsiekte  of  slieep  is  of  the  nature  of  a 
neoplasm  may  therefore  be  seriously  considered  for  the  followinp 
reasons ; — 

{a)  the  histo-jiatholopy  of  the  lesions, 

(h)  the  low  percentape  mortality, 

{(■)  failure  to  jiroduce  (dinical  cases  by  in-contact  exiieriments, 
((/)  fatal  outcome  in  all  recopnizable  cases  of  jaapsiekte. 
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^Anatomical  Studies  No.  7 : Hypoplasia  of  a 
Testicle  and  Hyperplasia  of  the  Prostate 
in  a Dog. 
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The  former  condition  was  observed  in  the  left  nndescended  testicle 
(abdominal)  of  a youni>'  adult  mongrel  dog  (D.O.D.  (ilh)  which  died 
on  7/5/2S  in  an  experiment  conducted  in  the  Department  of 
Pl)ysiology.  Cryi)torchidism  in  the  dog  is  an  iincommon  condition, 
and,  when  recorded,  a histological  examination  of  the  retained  testicle 
is  generally  omitted.  Corner  ( y),  in  descri])ing  the  minute  anatomy 
of  the  testis  of  a hermapluodite  pig,  refers  to  “ numerous  interstitial 
cells  hut  without  germ-cells  in  the  tubules.”  Crew  (1922),  with  more 
material,  notices  in  the  horse  the  abundance  of  s})ermatogonia  and 
spermatocytes  which  ai>peared  ” to  undergo  degeneration,  presumably 
of  a fatty  nature.”  In  such  cases  tlie  cells  in  certain  fields  were 
” separated  from  the  basement  membrane  as  a coni])lete  cast.”  In 
other  fields  the  foetal  state  persisted,  i.e.  the  seminiferous  epithelium 
consisted  of  Sertoli  cells  and  spermatogonia  (Joest  1924). 

In  the  case  in  question  the  testicle  was  softer  and  smaller  than 
normal  and  was  situated  near  the  annulus  inguinalis  alalominalis. 
On  micioscopic  examination  the  folh)wing  changes  were  noted;  — 

The  tunica  albuginea  was  poorly  developed,  but  the  intertubular 
stroma  was  well  marked,  there  being  present  groups  of  interstitial 
cells  especially  where  several  adjac-ent  tiibules  approached  each  other. 
The  cytoplasm  of  these  cells,  generally  polygonal  in  shaj)e,  stained 


* Cases  of  anatomical  interest  encountered  in  tlie  Anatomical  Department 
of  the  Faculty  of  Veterinary  Science  (Transvaal  University  College)  are  pub- 
lished under  this  title.  The  following  are  previous  contril)utions  to  the  series:  — 

No.  1.  “ A Eare  Case  of  Cryptorchidism  in  a Monorchid  Ram  ” (1927), 

\ et.  JL,  Vol.  83,  p.  579:  Quii.lan,  J.  E.,  and  Carson,  H.  H. 

No.  2.  “ A Case  of  Reduction  of  the  I'horacic  Vertebrae  in  a Doidvey  ” 
(1927),  S.  Afr.  -Ti.  ,S'(.,  V'ol.  24,  ))p.  4.50-1  : Carson,  H.  H.,  Jackson, 
C.,  and  Neitz,  W.  O. 

No.  3.  “ ‘ Cut-tie  ’ or  Strangulatio  Ducto-spermatica  (Walch)  in  a iMerino 
Wether”  (1928),  .//.  ,S'.  ,1/r.  Vet.  Med.  A.'i.m.,  Vol  I,  No.  2, 
p,  97  : Curson,  H.  H.,  and  ()uinlan,  J.  B. 

No.  4.  ‘‘  An  Anomaly  of  the  Renal  Relvis  in  a Horse  ” (1928),  ]'ef.  Her., 
Vol.  8,  p.  1006:  Curson,  H.  H. 

No.  5.  “ Ossification  of  the  Fascia  Bata  in  a Horse  ” (1928),  Vet.  Ucc., 
Vol.  8,  p.  1006:  Curson,  H.  H.,  and  Rossiter,  L.  W. 

No.  ().  ‘‘  An  Unusual  l''eatiire  of  the  Musculature  in  the  Shoulder  of  a 
Donkey  ” (1929),  Vet.  Her.,  Vol.  9,  p.  66:  W.  S.  B.  Clapham. 
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deep  pink  (witli  liaemaluin-eosin),  whereas  the  nuclei,  usually 
.spherical,  were  deeply  chromatic. 

The  epithelium  liiiiiio’  the  seminiferous  tuhiiles  varied  greatly 
in  arrangement  and  amount.  The  layers  of  cells  numhered  as  a rule 
from  1 to  3,  the  nuclei  being  generally  large  and  vesicular,  whereas 
tlie  cyto])lasm,  staining  pale  purple,  .seemed  to  have  degenerated. 
Everywhere  it  was  drawn  out  into  filamentous  strands  which  gave 
an  irregular  network  appearance  to  the  lumen  of  the  tubules.  In 
some  places  spermatogonia  and  s])erniatocytes  were  easily  recognized, 
many  of  the.se  cells  being  vacuolated.  In  no  case  was  a spermatid 
seen.  The  lumen  of  other  tubules  was  entirely  filled  with  cells,  many 
of  which  stained  deej)  pink  with  a deeply  chromatic  nucleus.  In  some 
cases  there  was  definitely  a separation  of  the  cellular  elements  from 
the  menibrana  propria,  suggesting  cast  formation.  (See  Fig.  1.) 

Since  cryptorchidism  represents  not  only  interference  with  caudal 
migration  of  the  testicle,  but  also  invariably  arrest  in  the  develop- 
ment of  .sex  cells,  the  changes  described  above  can  be  readily 
appreciated. 

The  latter  of  the  two  conditions  under  discussion  is  not  uncom- 
mon in  old  subjects,  being  freciuently  as.sociated  with  difficulty  in 
micturition.  Actually  in  Dog  filti  marked  retention  of  the  urine  was 
observed  on  post-mortem  examination.  Whether  the  hypertrophy  of 
the  prostate  was  related  to  the  atrophy  of  the  left  te.stis  it  is 
imi)ossible  to  say;  but  Ellenberger  and  Daum  (1921)  state  that  the 
size  of  the  former  gland  “ ist  umgekehrt  proportional  der  Grbsse  der 
Uoden.”  This  .statement,  however,  is  hardly  correct  for  the  normal 
male.  Since  in  a castrated  dog  there  is  marked  atrophy  of  the 
prostate,  one  would  expect  that  in  senility  a similar  change  would 
follow.  (See  Fig.  2.)  Hi.stological  examination  .showed  that  the 
enlargement  in  Dog  (ilb  was  due  to  a uniform  hvperplasia.  (See 
Fig.  3.) 

I desire  to  thank  Mr.  J.  I.  (Inin,  D.V.Sc.,  for  handing  this 
material  to  me. 
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Fig.  1. 


H.  H.  CURSON. 


Cryptorcliid  testicle.  Dog  616.  X 160. 
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Fig.  2. 


Section  of  a cuAtnitrd  dog’s  prostate,  showing  atrophy  of 
prostatic  ]ol)iiIes. 


Fig.  h. 


Section  of  dog’s  prostate  (,hlt>),  showing  liyperph.sia.  x 65. 
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On  the  Toxicity  of  Arsenic  to  Fowls. 


]{y  J.  P.  VAN  ZYL,  ]PA.,  Pli.]).,  liesearcli  Officer,  ( )nderstepoort. 


INTRODUCTION. 

Aksenical  preparations  'are  amongst  the  most  nsefnl  general 
insecticides  known.  In  South  Africa  tliey  are  in  almost  daily  nse  for 
a variety  of  j)iirposes,  chief  amongst  which  might  he  mentioned  its 
use  as  a dip  against  ticks  or  as  an  internal  remedy  against  worms  by 
stock  farmers,  as  a spray  against  insect  pests  by  horticmltnrists,  as 
a bait  or  spray  against  swarming  locusts  by  the  agricnltiirist  in 
in  general,  and  finally  as  an  exterminator  of  ants  and  vermin  by  the 
honseholder.  f'ases  of  suspected  arsenical  poisoning  of  animals,  both 
accidental  and  malicious,  are  therefore  fairly  common,  and  prohahly 
run  into  several  thousands*  animally.  From  the  standard  textbooks 
one  unfortiuiately  gets  very  little  definite  information  about  the  toxic 
dose  of  arsenic  for  the  different  classes  of  animals,  or  ahoxit  the 
interpretation  of  analytical  results  (Lander,  1912). 

Green  of  this  Division  undertook  fairly  elaborate  experiments 
some  ten  years  ago,  with  a view  to  determining  the  fate  of  arsenic 
in  the  animal  body,  the  probable  toxic  dose  for  different  classes  of 
stock,  and  the  concentration  of  As^Gg  in  the  stomach  contents,  liver, 
etc.,  of  animals  known  to  have  died  as  a result  of  arsenical  poisoning 
(Green,  Green  and  Dykmann,  1918).  According  to  this  authority 
“0.1  to  0.2  mg.  Asjbg  per  100  gm.  of  liver  tissue  is  difficult  to 
interpret  in  a country  where  arsenical  dipping  is  extensively  practised ; 
0.4  to  0.8  mg.  would  be  susi)icious,  depending  npon  the  circumstantial 
evidence  ; above  1 mg.  woiild  he  highly  susi)icious  under  most  circnm- 
stances  ; and  2 mg.  or  more  (per  100  gm.  liver)  would  l)e  an  almost 
certain  indication  of  fatal  intoxication — coidd  account  for  death 
irrespective  of  other  causes  ’’  (Green,  1918).  The  results  of  analyses 
of  stomach  contents  (rumenal,  abomasal,  etc.)  were  difficult  of  inter- 
pretation, but  Green  concluded  that  “ a combination  of  analyses  of 
stomach  contents  and  liver  tissue  may,  therefoie,  be  easier  to  inter- 
pret tlian  either  alone  ’’  (Gi'een,  1918).  Subsequent  ex])erience  of 
Green  and  the  writer,  on  several  thousand  sani])les  of  livers  and 
stonuudi  contents  from  suspected  or  known  arsenical  ])oisoning  cases, 
has  in  the  main  conhrmed  the  figures  just  given. 

As  a continuation  of  Green’s  earlier  work,  and  in  view  of  the 
possible  dangerous  arsenical  content  of  locust  meal,  sometimes  hugely 
used  as  a poultiy  food,  it  was  considered  advisable  to  obtain  ai)])ioxi- 


* At  present  about  800  saini)lc.s  are  ('xaniiiied  aimuall.v  by  tliis  laiboratoiw 
in  connection  with  arsenical  poisoning. 
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mate  data  on  the  toxicity  of  arsenic  for  fowls.  The  details  of  these 
exiieriments  (which  were  carried  out  in  1924  already)  are  here 
recorded. 

TOXICITY  OF  WHITE  ARSENIC. 

(i)  Fowl  Xo.  VII,  wei<>hino’  only  1.0  Kg.,  was  given  75  mgs.  of 
white  arsenic,  in  the  form  of  a very  fine  jiowder  thoroughly  incor- 
porated witli  about  10  gm.  of  mealie  meal,  and  made  into  pellets 
of  a suitable  size  after  moistening  with  water.  The  next  morning 
the  fowl  was  noticed  to  he  ill  and  off  ifs  feed,  llie  comb  was 
slightly  purplish  and  the  bird  was  lying  down  most  of  the  time.  It 
died  44  hours  after  dosing.  The  imst-morteni*  revealed  the  chief 
lesion  to  he  corrosion  of  the  mucosa  of  the  stomach,  it  being' 
luactically  “ burned  ” through.  The  submucosa  of  the  stomach 
was  very  much  inflamed,  the  ileum  was  covered  with  blood  and  in 
geneial  the  intestinal  tract  showed  haemorrhagic  enteiitis.  The 
organs  all  appeared  normal  and  tlie  tissues  wei'e  not  congested.  44ie 
liver  showed  the  low  arsenic  figure  of  + 0.25  mg.  AsoOg  per  100  gni. 
tissue,  though  the  stomach  contents  still  contained  a total  of  0 mgs. 
As,! >3,  equivalent  to  24  mg.  per  100  gm. 

1 he  action  of  the  arsenic  in  this  case  can,  therefore,  be  described 
as  local,  severely  irritant.  The  low  AsoOg  figure  for  the  liver  indicates 
that  the  arsenic  was  too  unsoluble  to  be  rapidly  ahsoihed  into  the 
blood  stream.  Ve  have,  therefore,  in  this  case  an  example  wheie 
a correct  diagnosis  is  not  jiossible  from  the  analysis  of  the  liver  alone, 
though  the  arsenical  content  of  the  stomach  is  so  high  as  to  indicate 
at  once  the  likelihood  of  arsenical  poisoning. 

('oiich/.s!o» . — In  this  case  75  mg.  per  Kilogram  (or  7.5  gm.  As,(  >3 
per  100  Kg.  body  weight),  in  the  form  of  finely  jiowdeied  while  arsenic 
administered  in  a food  mixture  to  a voung  fowl,  proved  fatal  within 
two  days. 

(ii)  Fowl  Xo.  X,  weighing  1.8  Kg,  was  dosed  with  420  mg.  of 
ti  different  samjile  of  white  arsenic,  mixed  with  a trace  of  tat  hut 
'Otherwise  undiluted.  Within  a day  the  bird  aiipeared  to  be  dull  and 
the  comb  showed  slight  discoloration.  Before  the  end  of  the  second 
!(lay  the  fowl  looked  very  ill  and  had  a dark  coloured  comb;  it  was 
r’ontinually  lying  down  and  refused  food  ; subsequently  a mucous, 
offensive-smelling  discharge  from  the  beak  became  frequent,  especially 
Alien  the  bird  was  disturbed.  Death  ensued  four  days  after  the 
administration  of  the  arsenc.  The  post-mortem  examination  showed 
tihe  immediate  cause  of  death  to  have  been  severe  necrosis  of  the 
stomach,  accompanied  with  gangrenous  decomposition  of  its  mucosa. 
The  submucosa  of  the  stomach  was  also  much  inflamed.  With  the 
exception  of  a slight  irritation  of  the  jejunum  and  a barely  percept- 
ible oedema  of  the  lungs,  there  were  no  further  abnormalities.  Liver, 


* Practically  all  the  post-mortems  referred  to  in  this  paper  were  carried 
out  bj’  Dr.  X'egiia,  a veterinarian  of  considerable  experience  in  arsenical  poison- 
ing cases,  on  the  Onderstepoort  staff.  In  a few  cases  the  post-mortem  was 
conducted  by  Mr.  Martinaglia,  also  a veterinarian  on  the  staff.  The  writer 
wishes  to  thank  these  colleagues  here  also  for  their  valuable  assistance  and 
interest  in  the  investigation. 
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lieai't,  kidneys  and  tlie  major  jiortion  of  tlie  intestinal  tract  were 
apparently  nnatt'ected  by  the  j)oison.  Chemical  analysis  revealed 
only  a trace  of  AsoUg  (less  than  0.15  mg'.  i)er  100  gm.)  in  the  liver. 
In  the  stomach  contents  considerable  arsenic  was  found  to  he  present, 
Imt  owing'  to  an  unfortunate  accident,  its  quantitative  determination 
was  not  possible. 

In  tills  case  the  action  of  the  arsenic  was  even  more  “ local  ” 
than  in  the  first  case,  and  death  was  perhaps  due  to  its  strong  caustic 
action  and  not  to  its  action  as  an  organic  jioison.  The  ditt'erence 
between  the  two  cases  might  have  been  due  to  the  possibility  of  the 
smallei'  dose,  diluted  with  meal,  jiassing  more  rajiidly  into  tlie 
intestinal  tract  than  the  larger  undiluted  dose,  which  would  begin  to 
have  a corroding  action  on  tlie  stomach  itself  jiractically  at  once, 
hut  no  marked  action  on  the  intestines.  Here  also  a diagnosis  of 
arsenical  poisoning  would  not  he  iiossihle  from  the  analysis  of  the 
liver,  though  the  analysis  of  the  gizzard  contents  would  he  a much 
better  indicator. 

(' oriel  II  i ou . — A dose  of  18  gm.  AsjOg  iier  100  Kg.  body  weight,  as 
mdinary  white  arsenic  given  unmixed  with  food,  jiroved  fatal  to  a 
fully  mature  bird  in  four  days. 

(iii)  Fowl  No.  XI,  weighing  2.25  Kg'.,  received  IGO  mg.  of  the 
same  white  arsenic  in  a similar  way  to  the  previous  fowl  (No.  X). 
After  one  day  this  bird  showed  no  visible  symptoms  at  all.  After  two 
days,  however,  it  was  noticed  to  have  a slightly  pui']ilish  comb,  and 
aiipeared  rather  dull  and  unwell.  The  following  day  the  comb  and 
lobes  were  very  dark  and  some  slimy  material  was  occasionally  dis- 
charged from  the  beak.  Nevertheless,  this  bird  did  not  seem  to  he 
seriously  ill,  as  it  continued  feeding  and  did  not  assume  the  markedly 
droo])ing  attitude  noticed  in  the  first  two  cases,  (hi  the  fifth  day 
it  was  clearly  beginning  to  improve  and  the  last  trace  of  sluggishness 
had  vanished  before  the  week  was  out;  the  comb  and  lobes  had 
resumed  their  normal  colour;  the  posture  and  gait  were  normal,  and 
the  appetite  good.  The  bird  was  kept  under  observation  for  a fur- 
ther 18  days,  during  which  period  it  stayed  coniiiletely  healthy.  It 
was  then  killed  and  iiost-mortemed.  All  organs,  except  the  gizzard 
and  small  intestines,  seemed  to  he  normal  and  healthy.  The  jejunum 
showed  a faintly  perceptible  icterus  and  a slight  (doubtful  !)  thicken- 
ing, and  the  ileum  showed  traces  of  hyjieraemia.  As  regards  the 
stomach,  a iieculiar  extension,  somewhat  akin  to  prolapsis  of  the 
stomach  occasionally  noticed  in  sheeji  suffering  from  arsenical 
poisoning  (Theiler,  1912),  was  found  to  he  i)iesent.  In  this  ])art 
of  the  stomach  there  was  an  accumulation  of  j)artly  decomposed, 
had  smelling  food  material.  The  ])rolapsed  ])ortion  weighed  in  all 
18  gm.,  of  which  5 gm.  were  stomach  wall  and  8 gm.  food  material, 
yielding  on  analysis  8 mg',  of  AS2O3.  d’he  liver  showed  a minute 
trace  of  arsenic,  too  small  for  exact  determination  by  the  method  used 
(Green,  1918,  and  Van  Zyl,  1928),  hut  estimated  at  less  than  0.04 
mg.  i)er  100  gm.  tissue.  The  cro])  contents  were  comj)letely  tree  from 
arsenic. 

The  hare  evidence  of  the  chemical  analysis  of  the  i)ortion  of  the 
stomach  would  temi)t  one  to  give  a vei'dict  of  arsenical  i)oisoning. 
In  this  case  arsenical  ])()isoning  is,  however,  out  of  the  (juestion  siiice 
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tlie  bird  was  actually  killed  in  oood  liealtli  23  days  after  dosing, 
so  that  we  have  a good  illustration  here  of  the  errors  an  analyst  is 
liable  to  make  if  lie  does  not  know  all  the  facts  of  the  case. 

Conchision . — A dose  of  7.1  gm.  As,!  >3  per  100  Kg.  body  weight, 
as  ordinary  white  arsenic,  given  unmixed  with  food  to  a mature 
bird,  produced  some  degree  of  illness,  but  was  not  fatal. 

Summary. 

From  these  three  cases  it  would  appear  that  ordinary  white 
arsenic  (insoluble)  is  much  less  i)oisonous  for  fowls  than  is  commonly 
accepted  for  the  dog  or  human  subject  (Blyth,  1895,  Glaister,  1921). 
Even  cattle  and  horses  seem  to  be  rather  less  resistant  (Frohner,  1910, 
Lander,  1912).  The  minimum  lethal  dose,  which  very  likely  would 
vary  considerably  according  to  the  individual  (diaracteristics  of  the 
Idl’d,  the  fineness  of  the  arsenic  grains,  the  mode  of  administration, 
etc.,  is  placed  by  the  recorded  exi)eriments  at  about  7.5  gm.  As^Og 
l)er  100  Kg.  body  weight  or  150  mg.  (2i  grains)  per  average  large 
bird  of  2 Kg.  (41  lb.)  live  weiglit.  This  figure  agrees  closely  with 
that  of  0.1-0.15  gm.  per  bird  (weight  of  birds  not  stated!)  given  by 
Corvenin  (Frohner,  1910,  and  Lamler,  1912). 

TOXICITY  OF  SODIUM  ARSENITE. 

(i)  Fowl  Xo.  II,  weighing  2.0  Kg.,  was  dosed  with  100  mg.  AsoOg 
in  the  form  of  80  per  cent,  sodium  arsenite  dissolved  in  a little 
water  and  made  up  with  niealie  meal  into  pellets.  It  showed  no 
syni])toms  on  the  late  afternoon  of  the  day  of  dosing  (i.e.  after  five 
hours),  buf  was  found  dead  on  the  following  morning  (i.e.  after  19 
hours).  The  post-mortem  showed  general  .severe  catarrhal  enteritis, 
with  hyperaemic  i)atches,  slight  oedema  of  the  lungs;  congestion 
of  the  liver;  patchy  marked  hy])eraeniia  of  the  submucosa  of  the 
gizzard,  with  slight  swelling  of  the  mucosa,  ('hemical  analysis 
revealed  the  presence  of  1.3  mg.  As2(>3  per  100  gm.  of  liver  tissue. 
In  the  stomach  contents  only  1 mg.  AsoOg  (corresi)onding  to  3.2  mg. 
per  loo  gm.)  was  left,  showing  that  the  passage  of  the  soluble  arsenic 
into  the  intestines  had  been  rapid. 

The  ])ost-morteni  findings,  therefore,  point  to  arsenical  intoxi- 
cation, aj)art  from  a mere  caustic  action.  Both  analytical  figures  also 
indicate  arsenical  j)oisoning. 

Conchision. — ^Arsenic  in  the  soluble  form  was  fatal  to  a full- 
grown  fowl  within  one  day,  when  administered  in  a food  mixture 
at  the  rate  of  5 gm.  AS2O3  per  100  Kg.  body  weight. 

(ii)  Fowl  Xo.  VIII,  iveighing  1.45  Kg.  was  dosed  with  sodium 
arsenite  mixed  with  mealie  meal,  eijuivalent  to  50  mg.  AS2O3.  After 
18  hours  this  fowl  ai)i)eared  to  be  still  in  normal  health,  though  it 
showed  slight  diarrhoea.  During  the  second  day,  it  showed  unmis- 
takable signs  of  illness,  ap])earing  listless,  losing  its  appetite,  and 
showing  a ])urplish  comb.  Although  subsequently  these  symi)tonis 
became  more  i)ronounced  and  the  bird  retained  the  lying  position 
most  of  the  time,  from  the  sixth  day  a definite  inii)rovement  became 
apparent.  After  eight  days  the  fowl  was  apparently  quite  normal 
again,  remaining  in  perfect  health  tor  the  further  i)eriod  of  a 
fortnight,  during  which  it  was  kej)t  under  observation. 
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Conclusion . — A dose  of  d.4  <>'m.  dissolved  Aso(  >3  i)er  1(H)  Iv<>‘.  live 
\vei<>'lit,  i>'iven  in  a <>‘ood  inixlure  to  a youn<’'  fowl,  j)i'oved  non-fatal 
but  j)rodiued  definite  symi)tonis  and  a fairly  marked  ileyree  of  illness. 

Uii)  Fowl  No.  V,  weigdiin<>'  l.Sd  Ky.  was  dosed  in  a similar  way 
with  95  mo'.  As,(  >3  in  the  form  of  80  ])er  ceiit.  soduim  arsenite.  This 
bird  deveio})ed  syni])toms  in  about  a day,  gradually  yetting-  woise  ami 
dying'  on  the  fourth  day.  Xo  post-mortem  was  held  in  this  case. 
Chemical  analysis  of  the  liver  and  stomach  contents  showed  the 
presence  of  0.4-0. 5 mg'.  AS0O3  i)er  100  gni.  material  in  both  cases. 

Here  the  analytical  figures  do  not  admit  of  a definite  diagnosis, 
though  they  are  high  enough  to  raise  the  suspicion  of  arsenical 
poisoning.  The  other  evidence  available  in  thfs  case,  however, 
enables  one  to  retuin  a verdict  of  fatal  arsenical  intoxication. 

ConcJnsion . — Sodium  arsenite  administered  in  a food  mixture  to 
a mature  fowl  in  a dose  of  4.1  gm.  AS2O3  i)er  100  Kg.  body  weight 
l)i'oved  fatal  on  the  fourth  day. 

SUMMAKY. 

These  three  cases  seem  to  place  the  minimum  lethal  dose  of 
soluble  ai'senic  for  fowls  at  about  8.75  g'ln.  Asot  >3  per  100  Kg.  live 
weight  or  75  mg's,  per  average  large  l)ird  of  2 Kg.  If  we  compare 
this  figure  with  that  tor  white  arsenic,  we  see  that  for  fowls  the  dis- 
solved oxide  is  just  twice  as  toxic  as  the  unsoluble  oxide.  It  would 
further  appear  that  fowls  are  appreciably  more  resistant  to  arsenite 
than  sheej),  horses  or  cattle,  as  for  these  animals  Kaufmann,  (xreen 
and  others  put  the  minimum  lethal  dose  of  dissolved  AsoOg  at  about 
1 gm.  per  100  Kg.  body  weight  (Green  and  Dykmann,  1!)18). 

EFFECT  OF  REPEATED  SMALL  DOSES  OF  SODIUM 
ARSENITE. 

(i)  Fowl  Xo.  IV,  weighing  1.85  Kg.,  received  on  alternate  days 
for  a period  of  one  month,  along  with  its  ordinary  feed  of  grain, 
small  quantities  of  dissolved  arsenic  mixed  with  mealie  meal  into  suit- 
able pellets.  The  first  tour  doses  were  only  2 mg.  As^t  >3  as  80  per 
cent,  sodium  arsenite  each;  then  followed  two  doses  of  5 mg.  each, 
and  finally  9 doses  of  10  mg.  each  were  administered.  The  fowl, 
therefore,  got  108mg.  dissolved  Aso(  >3  in  all,  corresponding  to  9 gm. 
per  100  Kg.  live  weight.  Absolutely  no  ill  effects  due  to  this  tieat- 
ment  weie  noticed,  and  in  si)ite  of  the  fact  tliat  the  bird  was  confined 
to  a small  cage  in  the  laboratoi'y  for  a month,  it  did  not  lose  in  weight. 

(,'onchision . — An  average  matui  e hu  ge  bird,  which  Imd  I'eceived 
a few  ])ieliminary  small  doses  of  orsenic,  easily  tolerated  doses  coi're- 
S]ionding  to  0.75  gm.,  dissolved  As^tla  ])er  l(io  Kg.  body  weight  in 
its  food  evei'v  second  day  foi'  seveial  weeks,  witliout  sutfering  any 
visible  effects  or  falling  off  in  weitihf. 

(ii)  Fowl  Xo.  Ill,  weigliing  1.4  Kg.,  was  given  small  (luantities 
of  dissolved  sodium  aisenife,  mixed  with  meal,  live  oi'  six  times  a 
week,  for  a i)eriod  of  five  weeks.  At  first  only  the  eipiivalent  of  1 mg. 
AsoOj  was  given,  which  was  soon  incieased  to  2 mg.,  then  to  5 mg. 
and  at  the  end  of  the  second  week  to  8 mgs.  During  the  last  week  four 
of  the  doses  were  raised  to  10  mgs.  each.  F'or  the  j)eriod  of  the 
experiment  the  fowl  got  a total  of  171  mg.  dis.solved  As^G,,  which  is 
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equivalent  to  over  12  <>Tn.  per  lOU  Kg.  body  weiglit.  Two  days  after 
the  experiment  was  stopped  (tlie  bird  being  quite  normal  still),  the 
bird  was  killed  (cdiloroformed)  and  post-mortemed.  All  the  organs 
were  found  to  be  perfectly  normal  and  healthy;  but  the  mucosa  of  the 
stomach  showed  signs  of  previous  sliglit  inflammation  and  the 
intestines  showed  slight  general  diffused  hy])eraemia — of  the  icteric 
type  in  the  jejunum  and  of  the  mucous  tyj)e  in  the  ileum.  Samples 
of  the  contents  of  the  gizzard  and  intestines,  of  the  liver,  kidneys  and 
muscle,  were  subjected  to  chemical  analysis  for  arsenic.  In  no  case, 
however,  was  there  sufficient  arsenic  present  to  allow  of  a quantitative 
determination.  In  the  stomach  contents,  kidney  and  livei  “ traces 
of  arsenic  were  apparently  still  present  (e.stimated  at  less  than  0.04 
mg.  ])er  100  mg.  material),  but  in  the  other  samples  it  was  doubtful 
whetlier  even  a trace  was  present. 

It  was,  therefore,  plain  that  no  visible  ill  effects  were  produced 
by  this  method  of  dosing  with  arsenic.  As  fowls  fed  on  locust  meal 
containing  arsenic  would,  in  ])ractice,  usually  be  subjected  to  the 
action  of  even  smaller  (luantities  of  arsenic  taken  into  the  system  in  a 
similar  way,  this  experiment  seems  to  indicate  that  there  would  he 
little  danger  from  using  poisoned  locusts  in  moderate  quantities 
(compare  later).  A slight  drop  in  the  weight  of  tlie  bird  from  1.4  Kg. 
to  1.24  Kg.  was  found  in  this  experiment.  We  are,  however,  of 
opinion  tliat  this  should  be  attributed  rather  to  the  i)rolonged  close 
confinement  and  lack  of  exercise  than  to  the  arsenic  itself;  tliough  it 
is  also  possible  that  the  limit  of  safety  is  indicated. 

Conclusion. — Repeated  small  doses  of  soluble' As^U., , mixed  with 
food,  up  to  12  or  15  mg.  AsoOg  per  average  large  bird  of  2 Kg.  live 
weight  or  about  0.75  gni.  per  100  Kg.  given  five  times  a week  for 
several  weeks,  had  no  detrimental  effect.  Analysis  also  showed  that 
the  arsenic  was  very  rapidly  eliminated  from  tlie  system  (Lander, 
1912,  and  Green,  1918). 

(iii)  Fowl  Xo.  Ilu,  weighing  2.2  Kg.,  was  dosed  with  arsenic  in 
the  form  of  dissolved  sodium  arsenite  incorjiorated  into  a mealie  meal 
paste  in  the  following  quantities  and  with  the  result  indicated  liere- 
under  ; — 

(//)  10  mg.  AsoOj:  absolutely  no  effect  noticeable  during  the 
following  two  days;  then 

(5)  25  mg.  ASjO.,:  no  effect  visible  during  the  following  three 
days;  tlien 

(c)  50  mg.  A.S2O3  : no  clear  effect  visible  during  the  following 

four  days ; then 

(d)  100  mg.  AsjO.,  : bird  noticeably  suffering  on  the  day  after 
dosing  and  died  on  the  third  day. 

Within  20  hours  after  receiving  the  final  dose,  the  fowl  was 
showing  marked  symjitoms,  which  rapidly  became  more  iirimoum  ed. 
On  the  second  day  it  was  dull  and  droojiing,  frequently  lay  down, 
had  no  ajipetite  and  developed  a imrplish  colour  of  the  comb  and  a 
red  colour  of  the  legs  and  skin.  It  died  00  hours  after  the  final  dose. 
The  ])ost-morfem  finding  was  : very  marked  hyperaemic  and  cafarrhal 
enteritis,  fatty  degeneration  and  congestion  of  the  liver;  practically 
all  the  other  oigans  and  tissues  congested,  and  the  mucosa  of  tlie 
stomaidi  aj)])arently  slightly  mummified. 
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As  j)iesuiiial)ly  the  previous  doses  had  alieady  exerted  some  slight 
action  on  the  intestinal  tract  and  the  oroans,  it  nii»ht  he  assumed  tliat 
oiir  case  would  correspond  roughly  to  one  in  which  a single  dose  of 
say  110  mg.  As^Og  had  heen  administered.  Oii  the  other  hand,  a 
single  dose  of  rather  more  than  oO  mgs.,  say  55  mgs.,  would  he 
definitely  non-fatal.  These  (juantities  co]resi)ond  to  100  and  50  mgs. 
res])ectively  reckoned  per  average  large  bird  of  2 Kg.  weight  and  are 
aj)parently  in  agreement  with  the  previoiisly  recorded  result  (para- 
giai)li  0),  that  the  minimum  lethal  dose  of  sodium  arsenite  is  about 
75  mgs.  dissolved  oxide  i>er  bird  of  2 Kg.  body  weight. 

Conchisioii . — Dosing  at  intervals  of  several  days  with  increasing 
quantities  of  dissolved  As^t ).,  was  relatively  sate  up  to  45  mg.  per 
single  dose  ])er  average  large  hiid,  hut  death  ensued  if  the  dose  was 
increaseil  to  !)()  mgs. 

Summary. 

The  cases  discussed  under  this  section  are  of  interest  in  connec- 
tion with  the  (question  of  the  possible  injurious  effect  of  feeding  laying 
meal,  manufactured  from  sprayed  (i.e.  poisoned)  locusts  to  poultry. 
It  is  here  shown  that  average  large  fowls  can  easily  tolerate  as  much 
as  20  to  25  mgs.  ( = 5 gr.)  of  the  dissolved  oxide  thrice  weekly  for 
several  siiccessive  week's.  This  limit  will  he  rarely,  if  ever,  reached 
by  feeding  ])oisoned  locusts  or  locust  meal  at  the  rates  ordinarily 
recommended.  It  is  further  of  inteiest  to  note  that  C'orvenin  rei)orted 
no  injurious  effects  for  20  mgs.  white  arsetiic  (i.e.  the  insoluble,  le.s's 
active  form)  given  daily  for  a week,  hut  found  that  a dose  of  50  mgs. 
daily  for  a week  proved  fatal  (Krohner,  1910).  If  we  again  make  the 
assumption  that  white  arsenic  is  only  half  as  toxic  to  fowls  as  is 
sodium  ai'senite  (c]).  p.  1194),  (’orvenin's  figure  for  safety  is  10  mg. 
dissolved  oxide  daily  for  a week  (per  bird  of  unstated  weight!''), 
whereas  our  own  estimate  for  a prolonged  pei'iod  is  12  to  15  mgs. 
given  five  times  weekly  per  average  bird  of  2 Kg.  weight.  The  agree- 
ment is,  therefore,  very  satisfactory. 

THE  ARSENIC  CONTENT  OF  POISONED  LOCUSTS. 

As  luvs  already  heen  indicated,  the  main  object  of  this  study  was 
to  obtain  information  that  would  he  of  assistance  in  dealing  witli  the 
(juestion  of  the  possible  toxicity  of  ])oisoned  locusts  or  locust  meal  to 
jtoultry.  This  section  of  the  investigation,  thei’efore,  had  for  its 
object  the  analysis  of  variou'S  samples  of  poisoned  locusts,  so  as  to 
obtain  definite  knowledge  of  the  probable  arsenic  content  of  the 
average  aiticle  as  used  in  this  country. 

During  tlie  heavy  locust  infestation  of  1922  and  suhseiiuent 
years,  we  sometimes  had  occasion  to  examine  samples  of  dead  locust’s, 
sus])ected  of  having  heen  the  cause  of  aisenical  j)oisouing  of  stock. 
These  sanqdes  showed  coirsiderahle  variation  in  aisenic  content,  and 
as  their  numhei'  was  not  huge  enough  to  admit  of  generalizations,  an 
attempt  was  made  to  ])rocurc  furthei'  sami)les  from  locust  officers  and 
other  soui'ces.  1 nfort unately  vei'y  few  of  the  odicials  a j)])i’oached 
could  offer  us  the  neces'sary  assistance,  and  as  from  al)out  tin'  middle 
of  1924  swarms  of  voetgangei'  locusts  became  I’elatively  scai'ce  in  the 
Transvaal,  as  a I'esult  of  the  vigorous  locust  campaign  of  the  Depart- 
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ineiit,  it  became  nearly  impossible  to  obtain  further  samples.  The 
following  selected  figure's  are,  however,  we  think,  fairly  representative 
of  the  averag’e  arsenic  content  of  poisoned  locusts,  so  that  we  feel 
justified  in  using  them  tor  the  purpose  of  drawing  our  general  con- 
clusions. 

(i)  From  the  O.F.8.  a case  was  reported,  where  a heifer  was 
supposed  to  have  died  as  a result  of  feeding  on  some  dried  out  locusts, 
that  had  been  killed  some  months  previously  by  spraying  with  locust 
poison.  For,  on  opening  the  animal,  the  owner  found  a considerable 
quantity  of  locusts  in  the  rumen  and  noticed  that  tlie  lining  of  the 
stomachs  and  the  intestines  had  in  part  been  liadly  affected.  A sample 
of  the  locusts  was  collected  in  the  vicinity  of  the  spot  where  the 
animal  was  known  to  have  grazed,  and  sent  to  us  for  analysis.  The 
average  sample  was  found  to  contain  78  mg.  AsnOj  per  100  gm.  of 
locust  material.  The  evidence  of  the  post-mortem  makes  it  practically 
certain  that  death  was  due  to  the  arsenic. 

It  we  assume  that  the  animal’s  weight  wa'S  300  Kg.,  i.e.  (iOO  lb., 
that  the  hulk  of  the  arsenic  in  or  on  the  locusts  was  easily  soluble 
during  digestion,  and  that,  therefore,  + 3.5  gm.  As,U,  might  he 
snthcient  to  cause  death,  it  would  have  been  necessary  for  the  animal 
to  ingest  4.5  Kg.,  i.e.  10  lb.  to  produce  fatal  effects.  We,  therefore, 
see  that  even  with  this  very  high  arsenic  content,  a relatively  large 
hulk  of  the  fairly  light,  dried  out  locusts  would  liave  to  he  eaten  by 
the  animal  in  the  space  of  a day  or  two  to  cause  death.  As  it  is,  how- 
ever, quite  possible,  in  our  opinion,  that  cattle  grazing  on  poor  veld 
may  consume  10  lb.  or  perhaps  even  20  lb.  of  dried  locusts  in  a day, 
we  see  that  such  a high  arsenical  content  as  75  mgs.  and  more  ])er 
100  gm.  must  l)e  regarded  as  definitely  unsafe.  On  the  basis  of 
calculation  used  above  + 40  mg.  As^Og  in  100  gm.  would  have  to  be 
regarded  as  the  “ liorder  value,”  though  it  would  be  advisal)le  to 
place  the  limit  of  safety  a good  deal  lowei  still,  say  at  25  mg.  As^Og 
per  100  gm.  of  dried  locusts. 

It  should  he  added  that  such  high  values  for  dried  locusts  as  the 
above  are  generally  due  to  an  excessive  use  of  the  })oison,  and  would 
hardly  ever  occur  if  the  spraying  were  properly  done.  Moreover, 
animals  grazing  on  the  veld  are  liable  to  pick  up  dangerous  amounts 
of  arsenic  at  spots  where  the  poison  was  S])ilt  or  some  })oison  bait 
left  over.  In  such  cases  death  would  be  falsely  attributed  to  the 
locusts. 

(ii)  Another  case  reported  from  the  U.F.S.  was  to  the  effect  that 
a cow  and  a calf  had  died  after  feeding  on  locusts  that  liad  been 
sprayed  the  previous  day.  In  this  instance  tlie  possibility  of  ■spilt 
poison  having  l)een  the  cause  of  death  had  to  be  ruled  out,  as  the  voet- 
gangers  had  been  sprayed  whilst  still  on  the  other  side  of  the  wire 
fence.  Some  montlis  later,  when  the  locusts  were  ([uite  dried  out,  it 
wa'S  reported  that  cattle,  horses,  poultry  and  even  j)igs  could  eat 
their  fill  of  them  without  showing  the  least  symptoms  of  ill-effects. 
Unfortunately  samples  of  the  fresh  ” dangerous  ” locusts  were  not 
sent.  The  old  dry  and  ” harmless  ” material  was,  however,  sent  to 
us  for  analysis.  The  arsenic  content  was  found  to  be  40  mg.  ’AsoUg 
l)er  100  gm.  of  dry  locusts. 
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(^iir  above  deduction  that  40  nif)-.  per  100  o'li.  of  food 

material  mi<>ht  be  regarded  as  fairly  safe,  is  here  confirmed  by  actual 
fainiino  expeiience.  The  ex])lanation  of  the  different  toxicity  of  the 
fi'esb  and  dry  locusts  is  ])robably  twofold.  In  the  first  case  the  arsenic; 
on  the  freshly  sjcrayed  locusts  is  present  as  hi<>hly  active  sodium 
arsenite  and  the  hulk  of  it  is  in  the  form  of  a soluble  outside  layei'. 
After  several  months  of  “ weathering’  ” it  may  he  assumed  that  most 
of  it  has  o'one  over  into  less  soluble,  and  therefore  less  toxic  forms, 
such  as  the  oxide  or  loose  combinations  with  organic  matter. 
Secondly,  there  can  he  no  doubt  that  the  total  amount  of  arsenic, 
would  he  mucdi  reduced  by  lon<>‘  exjcosure  to  the  elements ; tor  the 
hulk  of  the  adherin^’  poison  would  he  washed  out  by  the  rain  or 
blown  away  by  the  wind.  In  the  case  under  discussion,  the  fresh 
material  might  very  likely  have  had  an  arsenic  content  of  +100  mgs. 
AsoUg  ])er  100  gni. 

(iii)  In  a case  from  llechuanaland,  two  samples  of  dry  Hying 
locusts,  susjcected  of  having  given  rise  to  arsenical  jcoisoning  of  a 
hoi’se,  were  submitted  to  irs,  along  with  a sample  of  the  stomach 
contents  of  the  horse.  Chemical  analysis  revealed  the  i»resence  of  0.0 
mg.  As.,U.,  per  100  Km.  in  the  one  sample  of  lociists,  a trace  of  arsenic 
(about  0.1  mg.)  in  the  other,  and  only  a “ doubtful  trace  ” of  arsenic; 
in  file  stomacdi  contents. 

It  the  two  sample's  of  locusts  were  representative  of  the  mateiial 
eaten  by  the  hor.se,  arsenical  poisoning  clue  to  the  locusts  would  he 
entirely  out  of  the  cpiestion.  As  the  analysis  of  the  stomacdi  contents 
further  make  it  extremely  unlikely  that  this  was  a case  of  arsenical 
poisoning,  we  have  here  an  example  of  the  not  uncommon  ca’.se  that 
the  sprayed  locusts  are  wrongly  regarded  as  resimnsihle  foi'  deaths  clue 
to  other  causes. 

(iv)  A cpiantity  of  fresh  locusts  that  had  been  heavily  sjcrayed 
at  our  recjuest  was  collected  within  a day  of  spraying.  A good 
average  sample  was  analysed  and  it  was  found  that  the  arsenic 
content  was  75  mg.  A.s^Ca  per  100  gm.  of  air-dry  material. 

(V)  A arious  other  samjdes  of  locusts  analysed  by  us  gave  values 
for  AS0O3  ranging  between  0.0  mg.  and  104  mg.  per  100  gni.  of  dry 
material. 

These  figures  were  of  particular  intere.st  in  those  cases  where 
symptoms  or  post-mortem  findings  weie  described  and  where  sani])les 
of  relicta  from  animals  sup])osecl  to  have  died  of  arsenical  ])C)isoning 
following  on  feeding  on  locusts  were  also  sent  in.  AVhere  the  evidence 
cleaily  pointed  to  arsenical  poi.soning,  it  was  found  tliat  the  arsenic; 
content  of  the  locu,sts  was  high,  or  that  there  was  a distinct 
l)c)ssihility  of  the  animals  having  jcicked  uj)  sjcilt  jcoison.  In  one  or 
two  cases,  whei’e  the  analysis  of  relicta  seemed  to  excducle  arsenical 
])oisoning,  the  locusts  were  found  to  contain  only  a moclerccte 
jcercentage  of  aisenic.  Unfortunately  in  most  cases  sutficient 
information  was  Tiot  availalcle  to  allow  of  a definite  cliat>nosis. 

(vi)  If  niighf  he  of  iiifei’est  to  record  hcue  that  in  a few  instances 
an  attenij)t  was  made  to  obtain  tlie  arsenic  value  ])c>r  ItIO  poisoned 
locusts.  As  the  dried  locusts  weie  scdclom  intact  they  nsnally  had  to 
he  “ reconstructed,”  so  that  tlie  figures  obtained  were  only 
a])i)roximate.  Ulyiiig  locusts  weie  found  to  wcdgh  about  45  gm.  jcei 
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100  and  voet<>ang'ers  about  12  gm.  per  100,  when  thoroughly  air- 
dried.  As  the  field  conditions  usually  allow  of  a much  more 
thorough  spraying  in  the  case  of  voetgangers  than  of  fliers,  it  was  not 
surprising  to  find  that  per  100  gm.  weight  the  former  contained 
more  arsenic  than  the  latter.  In  the  few  cases  that  were  examined 
100  voetganger  locusts  contained  on  an  average  4 mg.  As,Og, 
corresponding  to  33  mgs.  jier  100  gm.,  whereas  100  flying  locusts 
contained  7 mg.  AsoUg,  corresponding  to  20  mg.  per  100  gm.  of  dry 
locusts. 

Our  analysis  on  about  halt  a dozen  samples  of  poisoned  locusts 
showed  that  the  arsenic  content  per  100  locusts  could  vary  consider- 
ably, figures  ranging  between  2.5  and  8 mg.  AsoOg  being  obtained. 
The  larger  flying  locusts  usually  contained  more  arsenic  per  100 
locusts  than  the  small  voetgangers,  though  the  latter  usually  con- 
tained more  arsenic  per  lOi)  gm.  For  purposes  of  comparison,  it 
may  be  noted  that  Theron  and  Hall  (1924)  found  up  to  2 mgs. 
Asgl  >3  per  100  locusts  or  3.3  mg.  per  100  gmi.  in  an  experiment 
where  a dilute  poison  bait  (1.10)  had  been  used. 

Su niDuirij . — The  arsenic  content  of  locusts  supposed  to  have  been 
killed  by  locust  poison  varied  considerably.  The  maximum  values 
were  found  to  be  in  the  neighbourhood  of  100  mg.  AsoUg  per  100  gm. 
Such  high  values  cannot  be  regarded  as  normal  and  are  due  to 
excessive  spraying  or  spilling  of  poison.  Freshly  sprayed  locusts 
would  appear  to  contain  more  arsenic  and  to  be  more  toxic  than 
veld-dried  material.  Yoetgangers  are  liable  to  contain  more  arsenic 
in  the  same  weight  than  fliers.  In  many  cases  the  arsenic  content 
was  only  a few  mgs.  or  even  a traction  of  a mg.  per  100  mg.  In  the 
large  majority  of  cases  the  arsenic  content  was  less  tFan  25  mg.  per 
100  gun. 

From  Theron  and  Hall’s  note  one  gets  the  impression  that  they 
place  the  limit  of  safety  at  only  a little  over  34  mg.,  say  at  5 mg. 
per  100  gm.  (Theron  and  Hall,  1924).  We  feel  confident,  however, 
that  a much  higher  arsenic  content  would  still  be  quite  sate.  On 
general  grounds  we  do  not  think  that  dry  locusts  containing  25  mgs. 
or  less  AsgOg  per  100  gm.  could  be  a source  of  danger  to  farm  stock. 
If  the  arsenic  content  lies  between  25  and  50  mgs.,  it  would  be 
advisable  to  exeicise  some  care,  especially  with  pigs.  For  the  rarely 
occurring  higher  values  of  arsenic,  the  material  would  only  be  safe 
if  fed  in  small  quantities.  Freshly  sprayed  locusts,  which  may 
have  considerable  poison  loosely  adhering  to  their  bodies,  should 
preferably  always  be  regarded  as  unsafe. 

Many  cases  of  mortality  amongst  stock,  attributed  by  the  owners 
to  poisoned  locusts,  are  not  even  due  to  arsenical  poisoning.  Local 
excessive  use  of  the  poison  or  spilling  of  it,  and  poison  residues  are 
presumably  a greater  cause  of  danger  than  the  locusts  themselves. 

TOXICITY  OF  POISONED  LOCUSTS  TO  FOWLS. 

Although  from  the  observations  described  earlier,  we  were  of 
opinion  that  poisoned  locusts  would  ordinarily  have  no  ill-effects 
when  fed  to  poultry,  it  was  decided  to  carry  out  an  actual  feeding 
test,  as  originally  contemplated.  For  this  purpose  one  of  the  locust 
officers  was  specially  requesfed  fo  provide  suifable  material  of  a 
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hii>li  arsenic  value.  This  was  obtained  by  heavily  sprayiii”-  a swarm 
oi  Hyino'  locusts  that  had  settled  in  an  orchard  in  the  evening'.  The 
t'ollowin*’’  inornin”-,  i.e.  before  the  adherin”'  poi.son  was  lost,  the  dead 
and  half-dead  locuxsfs  were  raked  too-ether  gently  and  a large  bagful 
collected.  This  was  brought  to  the  laboratory  tlie  same  day,  when 
the  locusts  were  sixread  out  on  trays  and  dried  thoroughly.  For  the 
juirpose  of  obtaining  uniform  material,  the  dried  locusts  were  crushed 
up  into  a coarse  meal.  Tkfter  thoiough  mixing,  samples  were  analysed 
iiom  diffeient  parts  of  the  container  and  the  arsenic  content  found 
to  be  T(),  TO,  and  80  mg.,  i.e.  an  average  of  75  m.g.  As^t  >3  per  100  gm. 
of  dried  locusts.  This  figure  was  high  compared  with  the  average 
]un  of  field  samjxles  but  for  that  very  reason  the  material  was  the 
mole  suitable  for  the  |nirpose  of  our  experimenf. 

Ijocusts  or  locust  meal  can  certainly  be  regarded  as  a very 
valuable  food  for  poultry  {Journal,  Department  of  Agriculture,  1923), 
so  that  the  question  id'  the  safety  of  poisoned  locxists  for  poultry  was 
at  the  time — and  may  in  future  again  become — of  economic 
importance.  In  practice  it  does  unfortunately  occasionally  haj)])en 
that  the  veld-dried  locusts  may  contain  an  amount  of  jioison  that 
must  be  regarded  as  dangerous  to  most  classes  of  farm  stock,  but  as 
fowls  appeared  to  be  more  resistant  to  soluble  arsenic  than  cattle, 
etc.,  it  was  anticipated  that,  as  a jioultry  food,  locusts  showing  even 
I he  maximum  arsenic  tigure  would  still  be  relatively  safe. 

The  first  feeding  experiment  was  ])lanned  so  that  individual 
x'aged  birds  should  receive  locust  meal  one,  two,  three  and  six  times 
weekly,  in  (quantities  whi(di  would  sujiply  one  oj-  two  minimum  lethal 
doses  per  week,  i.e.  75  or  150  mg.  Aso(  >3  })er  bird  of  2 Kg.  body 
weight.  It  was  found,  however,  that  the  fowls  refused  fo  eat  even 
the  smallest  ration  of  about  15  gm.  oz.)  locust  meal  at  a time. 
Ffforts  were  made  to  induce  them  to  eat  a sutficient  (quantity  bx- 
cutting  down  the  sxiqxjdy  of  grain,  “sqxicing"  the  locust  meal  with 
a little  salt  or  making  it  into  a mash  with  niealie  meal  or  bran,  or 
even  fasting  the  birds  for  a full  day.  These  efforts  were,  however, 
only  q)artially  successful,  and  the  average  intake  aftei-  a fortnight's 
iiial  was  only  about  15  gm.  in  two  days.  Possibly  whole  dried 
locusts  woxild  have  been  eaten  much  bettei’,  but  in  that  case  there 
would  have  been  no  guarantee  of  a uniformly  qxoisonous  food;  more- 
over, our  whole  sxiqxqxly  of  locusts  had  been  ground  uq)  and  at  the 
lime  a fresh  suqxqxly  of  suitable  material  was  unavailable.  The 
attemqds  fo  feed  large  (quantifies  of  the  material  to  bii'ds  keq)f  in 
small  cages  in  the  laboratory  had  thei'efore  to  be  abandoned,  and 
it  was  (h'cided  to  keeq)  tlie  birds  under  natural  conditions  in  oxitside 
runs.  On  account  of  the  shortage  of  runs  it  was  not  q)ossible,  how- 
ever, to  tiy  out  the  varying  doses  mentioned  above  simultaneously, 
and  for  the  first  exqxeriment  the  following  qu'ocedui'e  was  followed. 
Seven  binls,  all  cocks  in  rathei’  ])oor  condii  ion , wei'e  quit  into  one  run. 
Some  of  them  were  taken  from  the  j)ieliminaiy  lahoratoi'y  feeding 
trials  and  had  alieady  become  accustomed  to  the  locust  meal.  As  the 
othei’  birds,  howevei’,  ba!ely  tomdied  tin*  locust  meal,  it  was  found 
necessary  to  cut  down  the  ordinaiy  grain  ration  consideiably.  After 
nearly  a we(>k  all  the  birds  wer(>  noticed  to  eat  the  locust  meal-hi’an 
mixtuie  suj)q)lied  faiily  well.  During  the  next  period  of  neaily  a 
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week  they  eontimied  eatin»'  the  whole  of  the  locust  meal  (about  40 
gm.  daily  for  the  seven  birds),  as  well  as  an  increased  supply  of  grain. 
It  was  now  thought  that  the  ex])erinient  could  be  regarded  as  properly 
started  (15/9/24).  Tbe  locust  ration  was  now  fixed  for  the  seven 
fowls  at  100  gm.  four  finies  weekly.  On  the  mornings  when  no  locust 
meal  was  given,  green  lucerne  was  sui)plied.  The  usual,  not  too 
liberal,  mixed  grain  ration  was  given  during  the  afternoon,  when 
all  the  locusts  had  been  eaten.  After  five  days,  i.e.  on  20/9/24,  it 
was  assumed  that  tbe  set-back  in  condition,  suffered  by  tbe  fowls 
in  the  })reliniinary  stage  of  the  test,  would  have  been  more  or  less 
made  good,  so  that  from  this  date  the  weights  of  the  birds  were  taken 
and  recorded.  This  rate  of  feeding  was  continued  tor  a further 
two  weeks,  the  fowls  all  a])parently  eating  the  ground  locusts  well 
and  finishing  the  whole  of  the  locust  ration  each  day.  It  was  then 
increased  to  75  gm.  daily  for  the  seven  birds,  green  food  and 
api)roximately  the  same  amount  of  mixed  grain  as  before,  being  .still 
su])])lied.  This  was  maintained  for  a fortnight,  but  as  some  of  the 
fowls  were  then  l)eginning  to  show  signs  of  getting  more  food  than 
they  wanted,  the  locust  ration  was  stop]>ed  for  a week,  after  which 
the  grain  ration  was  reduced  and  the  locust  meal  increased  to  190  gms. 
daily.  This  corresponded  to  lOO  gms.  locust  meal  ]ier  bird  ]>er  week, 
i.e.  75  mgs.  or  api)roximately  one  minimum  lethal  dose  per  week. 
This  ration  was  maintained  for  four  weeks,  with  one  break  of  four 
days  in  the  middle.  The  weights  of  the  birds  at  first  showed  a 
marked  increase  in  six  of  the  seven  cases,  remaining  fairly  stationary 
during  the  latter  part  of  this  period.  Only  fowl  No.  5 had  made 
no  gain  and  later  on  even  decreased  in  weight.  This  caused  no 
surprise,  however,  as  it  had  been  noticed  for  some  time  that  this 
])articular  cock  was  much  harassed  by  the  others.  This  bird  was, 
Iherefore,  removed  from  the  experiment  and  killed.  The  ])ost-niortem 
showed  no  signs  of  arsenical  poisoning  and  chemical  analysis  revealed 
only  traces  of  As,0,,.  As  it  was  evident  that  the  birds  were  getting 
as  nuu  b food  as  they  could  eat,  the  grain  ration  was  now  further 
reduced  and  the  locust  ration  increased  to  159  gm.  six  times  a week 
for  the  six  fowls.  This  rate  was  maintained  for  two  weeks,  without 
any  ill  effects  whatever.  Finally,  as  a suitable  ending  to  tins  test, 
an  atteni])t  was  made  to  let  tbe  fowls  eat  as  mmdi  of  the  poi.soned 
locusts  as  they  could  manage,  after  three  days  of  a locust-free  diet. 
The  giain  liition  was,  therefore,  stoi)ped  and,  besides  a little  green 
material,  tbe  only  food  these  fowls  now  got  for  ten  days  consisted 
of  a mixture  of  eipial  parts  of  locust  meal,  mealie  meal  and  wheat 
bran.  Seven  bundled  and  fifty  (759)  gm.  of  tins  mixture,  made  up 
into  a masb,  was  given  every  morning.  Tbe  excess  was  lemoved  in 
tbe  evening,  thoroughly  dried  and  weighed,  so  as  to  determine 
a])proxiniately  the  amount  eaten.  On  the  assumption  that  the 
dift'erent  ingredients  were  eaten  in  like  amounts  the  (piantity  of  locust 
meal  consumed  was  calculated.  During  the  first  two  or  three  days 
the  mixture  was  not  taken  too  well,  but  for  the  whole  ten  days  an 
average  of  489  gm.  daily  were  eaten,  corresj)onding  to  ai)proximately 
199  gm.  of  locust  meal  or  129  mg.  AsoOg  daily  for  the  six  fowls. 
The  ex])ei'iment  was  then  stoj)])ed.  All  six  birds  weie  ap]iarently  in 
])erfect  healtb  and  had  I'etained  their  weights.  Five  days  after  the 
last  feed  of  locusts,  two  of  the  bii'ds  weie  killed  and  roasted,  with 
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the  object  of  findino-  whether  the  loiio'  continued  use  of  locust  meal 
had  iin])ai'ted  any  unpleasant  flavour  to  the  meat.  Xo  umisual 
flavour  could,  however,  he  detected.  The  ])ost-moiteni  showed 
trivial  diffused  hyi)eraemia  in  i)arts  of  the  intestines,  otherwise  noth- 
ing' unusual  could  be  detected.  Chemical  analysis  of  the  stomach 
contents  and  liver  showed  only  a trace  of  As,0,,. 

For  the  ]>xir])ose  of  easy  leview  the  ({uantities  of  locust  meal  ted 
during-  the  different  ])eriods  of  this  experiment  and  the  weights  of 
the  fowls  are  given  in  the  follouing  t;ible  : — 


Dates. 

Weights  of  Fowls 

ill  Kg 

Weekly 
Rate  of 
Locusts 
per  Bird. 

Remarks. 

1 

2 

3 

4 

5 

(i 

7 

Av. 

(i  it- 

10  it  24. 

— 

— ■ 

— ■ 

— ■ 

— 

— ■ 

— 

— • 

-30  gin. 

/ Preliminary 

-15'!)/24. 



— 

— 

— 

— 

— 

— 

— ■ 

40  gni. 

\ period. 

-4/10/24. 

1-02 

1-45 

1-32 

1()7 

I(i2 

1 -55 

1-52 

1-.58 

50  gin. 

Weight  of  fowls 
on  20  9 24. 

-18  10  24 

2-05 

1-52 

1-32 

1-72 

1-70 

1 -55 

1 -55 

D(i3 

75  gm. 

Weight  of  fowls 
on  4 10  24. 

25/10- 
7,  11  24 

2:57 

1 -itO 

2 05 

2-25 

(1-70) 

1-95 

2-10 

2-10 

loo  gm. 

Weight  of  fowls 
on  4 11  24.  Xo 
locusts  19,  10- 
24  10  24. 

12  11- 
22  11/24 

2-:i5 

1-tlO 

215 

222 

(1-57) 

1-92 

210 

211 

100  gm. 

Weight  of  fowls 
on  15/11  24.  No 
locusts  8 ti- 
ll 11,24. 

-5,  12/24. 



— ■ 

— 

— 

— ■ 

— 

— 

— 

1.50  gm. 

No  locusts  (i  12- 
8 12  24. 

1) '12- 
18/12/24 

2-27 

1-77 

2 05 

2-27 

1 -95 

2-22 

2-09 

185  gm. 

Exper.  stopped. 

From  the  table  it  is  seen  that  the  maximum  amount  of  locust 
meal  consiimed  Yoluntarily  by  the  fowls  at  the  end  of  the  test  was 
nearly  an  ounce  ])er  bird  pei'  day,  a quantity  which  is  far  in  excess 
of  the  recommended  lation  of  I ox.  per  bird  three  times  during  the 
week  (First  Kept.  Comm,  of  Control,  S.A.  Central  Jjocust  Jloard. 
IflOT).  It  is  further  seen  that  the  fowls  were  ])utting  on  weight 
ia])idly  between  4/10/24  and  4/11/24,  when  they  wei'e  getting  a 
ration  of  jujisoned  locusts  that  su])i)lied  them  daily  with  S to  10  mgs. 
of  As^Cg.  This  is  in  accordance  with  the  earlier  observations 
(paragiaph  4),  when  a daily  dose  of  10  mg.  As„0.,  as  sodium 
ai'senite  ])roved  (piite  harmless.  IVhen  the  (luantity  of  locust  meal 
was  increased  to  sui)ply  20  mg.  As^t  fg  j)er  bird  daily,  the  weights 
remained  stationaiy  and  no  harmful  effects  of  the  arsenic  were 
evident.  W hethei'  this  (piantity  is  still  sonte  distance  fi'om  the  limit 
(d  absolutely  safety,  we  were  not  able  to  test  out,  as  the  fowls 
refused  to  eat  hu'gei'  amounts.  Possibly  also  the  continued  use  of 
the  arsenic-chai'ged  mateiial  had  caused  the  birds  to  ac<piiie 
incieased  toleiance  to  ajsenic.  (Hlyth,  IHOd.) 

SUM.MAI{Y. 

A feeding  exi)eiiment  carried  out  on  a giouj)  of  seven  cocks 
showed  that  locust  meal,  pi'e])ared  fi'om  locusts  showing  a very  high 
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arsenic  content,  was  quite  harmless,  even  when  fed  in  quantities 
approaching  one  ounce  jiei  hird  ])er  day.  This  was  the  maxininin 
amount  which  the  birds  would  eat,  and  the  daily  intake  of  arsenic 
then  was  equivalent  to  20  mg.  As^l  per  hird.  During  the  period 
when  the  locust  ration  was  about  half  of  this,  the  birds  ])ut  on  con- 
siderable weight,  proving-  that  10  mg.  AS0O3  in  the  ration  can  he 
easily  tolerated  and  may  be  even  conducive  to  fattening.  From  this 
it  follows  that  dried  locusts  oi'  locust  meal  showing  the  exceptional 
figure  of  120  mg.  As,!)^  iier  100  gm.,  would  sfill  he  absolutely  safe 
as  a poultry  food  if  used  in  ([uantities  up  to  three  ounces  weekly  jier 
average  mature  hird  of  2 Kg.  body  weighf,  i.e.  up  to  twice  the 
recommended  rate.  In  fact,  the  danger  of  the  arsenic  in  s])iayed 
locusts  to  poultry  seems  .so  small  that  one  may  be  tempted  to  ignore 
it  altogether.  Only  in  the  case  of  the  owner  who  exercised  absolutely 
no  control  over  the  food-intake  of  the  bird,  does  it  seen  possible,  and 
then  only  in  rare  cases,  that  the  bird  might  run  the  risk  of  arsenical 
imi.soning  due  to  iioisoned  locusts.  This  might  for  examjile  be  fhe 
case  if  a bird  that  has  an  excejitionally  low  tolerance  for  arsenic 
(minimum  lethal  dose,  say,  bU  m.g.  AsoUg  per  2 Kg.  weight),  has 
access  to  fresh,  heavily  sprayed  locusts  (say  containing  120  mg. 
Asat  >3  per  10  gm.  of  dry  material)  and  eats  an  exceptional  amount  of 
the  locusts  (say  eipiivalent  to  more  than  oO  gm.  or  about  2 ozs.  of  dry 
matter).  Xeither  does  it  .seem  that  there  is  any  fear  of  a foreign 
flavour  being  inii)arted  to  the  flesh  of  faftening*  birds  receiving- 
moderate  cjuantities  of  locust  meal  in  their  rations,  if  fhe  locust 
meal  is  discontinued  a few  days  before  killing.  The  effect  of  locust.s 
on  the  quality  of  the  egg  was  not  studied. 

We  are,  therefore,  of  o])inion  that  the  combined  evidence  of  the 
experiments  described  here  clearly  shows  that  the  danger  of  feeding 
jtoisoned  locusts  to  poultry  is  practically  negligible. 
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A Clinical  Case:  Spasm  of  the  Diaphragm  in 

a Horse. 


]?y  S.  PAIiKIX,  li.A.,  M.E.C.V.S.,  Veterinary  Iteseareli 
( (tticer,  ( )ii(lerstepoort. 


At  it  p.m.  on  the  21st  Maich,  19211,  a hay  mare,  12.2  h.,  aged  0 
years,  in  'good  condition,  was  i)resented  for  examination.  This 
animal  had  been  trucked  from  Belfast  to  Pretoria  the  previous  day 
and  had  on  the  morning  of  the  21st  been  driven  from  Pretoria  to 
< Inderstepoort,  a distance  of  about  7 miles.  When  it  was  trotted  out 
for  inspection  at  about  2.30  p.m.  it  was  apparently  normal.  Shortly 
afterwards,  however,  it  was  noticed  to  be  dyspnoeic. 

The  mare,  when  first  seen,  showed  “ ])addling  " of  the  limbs 
and  " (diopped  ” continually  with  the  fore-limbs.  A slight  foamy 
discharge  was  noticed  to  escape  fioni  the  nostrils.  The  muscles  of  the 
facial  region  were  markedly  contracted,  the  eyes  were  staring,  the 
nostrils  widely  dilared  and  the  jaws  could  not  be  forced  open.  The 
muscles  of  the  remainder  of  the  body  were  not  markedly  contracted 
and  the  animal  walked  (juite  freely.  Most  noticeable  were  the  rapid 
respirations  and  a very  distinct  sustained  thumping  sound  which 
could  be  heard  a few  ])aces  distant  and  which  shook  the  animal's 
body.  In  order  to  study  the  case  more  closely,  the  mare  was  moved 
to  a stable  and  kept  under  observation. 

A diagnosis  of  spasm  of  the  diaphragm  was  made  on  the  follow- 
ing symptoms: 

The  pulse  at  the  external  maxillary  artery  was  jmst  perce])tiblp 
but  could  not  be  taken  on  account  of  it  being  obscured  by  the 
vibiations  already  referred  to.  There  was  salivation  and  the  con- 
junctiva was  cyanotic.  The  tempeiature  was  104°  F.  The  heart- 
beat also  was  difficult  to  detect,  its  late  ]>er  minute  being  about 
7(i-cS2.  Further,  it  a])peared  that  the  two  heait  sounds  were  followed 
by  the  “ thump.”  On  either  side  in  the  u])])er  third  of  the  thorax 
weie  detected  on  j)ercussion  symmetrical  areas  of  duhiess. 
Auscultation  was  of  no  assistance  on  account  of  the  obscuring  of  lung 
sounds  by  the  ” thum]).”  The  late  of  the  resi)irations  taken  at  the 
nostrils  was  84  ])ei'  minute,  and  the  rate  of  the  ” thuni])”  was  84 
j)ei  minute.  d'he  jugular  vein  was  not  distended  and  showed  no 
])ulsation.  No  side  wall  impact  could  be  felt  by  palpation  over  the 
lieart  legion,  i.e.  if  the  hand  was  held  well  iorwaid  towards  the 
shouldei'.  On  moving  the  hand  downwards  and  batdxwaids  towaids 
the  xi])hoid  cartilage,  a marked  ini])act  and  vibjation  could  be 
detected.  This  iin])act  and  vibiation  could  also  be  found  on  juoving 
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the  hand  upwards  along’  the  line  of  the  costal  arch.  When  the  hand 
was  moved  forwards  and  backwards  from  the  costal  arch,  the 
vibration  decreased.  Immediately  behind  the  costal  arch,  which 
was  soniewliat  prominent,  occurred  a gToove  about  (J-8  cm.  broad. 
Immediately  behind  this  groove  the  tlaiik  at  intervals  projected 
markedly.  The  result  was  that  the  hank  region  showed  a “ surging- 
motion.”  At  4.80  p.m.  the  rate  of  ‘‘  thump  ” was  (SO,  rate  of 
resi)iration  80,  and  the  pulse-rate  uncertain.  At  7.30  p.m.  examina- 
tion sliowed  no  marked  change  in  the  symptoms.  x\t  11.30  p.m.  the 
“thump  ” was  not  so  evident,  in  fact  there  was  a slight  general 
ini])rovement.  The  heart  sounds  now  could  he  distinctly  heard  pre- 
ceding the  “thunii),”  hut  the  rate  had  not  changed.  At  9 a.m.  the 
following  day,  the  “thump  ” had  ceased,  the  temj)erature  was 
ikS.2°,  heart-rate  70,  and  respiration  50.  The  pulse  pressure  was  low, 
llie  groove  behind  tlie  costal  arcli  was  still  present  hut  was  not  so 
evident,  facial  muscular  contraction  was  absent,  hut  the  animal  was 
not  feeding  and  ai)peared  dull.  At  12.30  ]).m.  the  animal  was  feed- 
ing and  drinking;  the  ])ulse  at  the  external  maxillary  artery  was  72, 
the  ])ulse  pressure  was  low,  and  the  temperature  1(12°  F.  Trotting 
did  not  di.stress  the  animal  unduly,  and  the  areas  of  dulness  detected 
by  percussion  had  disappeared. 

Discrssiox. 

It  was  not  possible  to  determine  the  heart-rate  with  accuracy  in 
early  stages  of  the  condition,  but  judging  from  the  regularity  with 
which  the  “ thump,”  clearly  due  to  the  diaphragmatic  spasm, 
followed  the  heart-beats  the  rate  of  the  heart-beats  probably 
corresponded  to  that  of  the  spasm.  It  is,  therefore,  not  possible  to 
decide  that  there  was  no  connection  between  the  spasm  and  the  heart. 
The  hypothesis  of  the  cause  is  advaiiced  that  the  condition  was  due 
to  an  irritation  of  the  diaphragmatic  nerve  produced  by  an  oedema 
or  hyperaemia  of  the  areas  of  the  lung  in  the  neighbourhood  of  the 
liase  of  the  heart. 

Xo  treatment  was  instituted  and  the  animal  became  normal 
within  48  hours,  its  heart-rate,  res])iration,  etc.,  being  not  unduly 
affected  by  lunging. 
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The  Intra-Abomasal  Administration  of  Drugs 

to  Sheep.* 


By  ]5.  S.  PABKIX,  ]}.A.,  M.BA’.V.S.,  Veteiiiiary  Besearth  Officer, 

( )iiclerstepoort. 


When  a (lru<>’  is  admin isteied  per  os  to  sheep,  its  uniformity  of 
action  and  efficacy  are  influemed  to  a considerable  extent  by  the 
variability  of  time  that  elapses  befoie  the  drup’  reacdies  the  intestines, 
by  its  dilution  in  the  forestomachs,  whicdi  is  especially  marked  if  it 
passes  directly  into  the  rumen,  and  by  the  alteration  or  even  de- 
struction of  the  drup  durinp  its  passape.  In  the  treatment  of 
intestinal  verminosis,  the  above-mentioned  factors  are  of  considerable 
ini])ortance  and  naturally  become  more  and  more  important  the 
further  alonp  tlie  intestines  the  habitat  of  the  parasites  lies. 

The  i)roblem  of  the  medicinal  treatment  of  oesoi)liagostomiasis 
in  shee])  consequently  becomes  an  extremely  difficult  one.  Up  to  the 
present  tlie  treatment  of  this  condition  has  not  been  crowned  with 
success.  It  was  with  the  idea  of  devisinp  a method  of  administration 
of  drups  to  sheep  which  would  overcome  some  of  the  above  difficulties 
that  it  was  decided  to  carry  out  exi)eriments  in  connection  with  the 
administration  of  the  drup  directly  into  the  abomasum. 

The  (dejects  of  the  ex])eriments  were,  j)rimarily,  (1)  to  decide  on 
tlie  most  suitable  site  for  the  injection  and  (2)  to  deteiinine  the 
jiracticability  of  the  method,  i.e.  whether  the  injection,  especially 
if  rejieated,  would  have  any  detrimental  effect  on  the  abomasum  and 
peritoneum  in  particular  and  on  the  sheej)  in  peneral,  and, 
secondarily,  (d)  to  note  the  dosape  and  the  effect  of  the  various  drups 
used  on  ( terophaijostoinu  m col  u in  hia  nu  in . 

The  method  used  in  order  to  determine  the  site  of  injection  was 
to  inject,  by  means  of  a 5 c.c.  hyitodermic  syrinpe,  coloured  solutions 
at  various  iioints  in  the  anple  formed  by  the  lipht  costal  arch  and 
the  middle  line  of  the  abdomen  and  to  slauphtei'  and  examine  the 
sheep  immediately  after  injection.  The  sheej)  was  held  by  an 
assistant  in  the  “ sittinp-up  ” jiosition.  It  was  soon  noticed  that  it 
was  impossible  to  attain  a uniform  jiosition  in  this  manner,  the 
Jiosition  and  bulpinp  of  the  abdomen,  and  conse(|uently  also,  to  be 
assumed,  the  variation  of  jiosition  of  the  abomasum,  varyinp  with 
the  extent  of  flexion  of  the  vertebral  column.  Subsecjuent ly  th(‘ 
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sheep  was  held  hy  the  assistant  in  such  a manner  that  its  hindquarters 
were  just  oft  the  ground.  This  was  conveniently  carried  out  by  the 
assistant  ffraspino'  the  sheep  in  the  axillae.  The  result  was  that  the 
abdominal  wall  was  made  tense,  the  vertebral  column  always  assumed 
the  same  position,  and  the  abomasum  i)resumably  took  up  the  same 
position  each  time  in  any  particular  animal.  It  was  also  determined 
that  if  the  rumen  was  comparatively  empty,  the  abomasum  moved 
over  towards  the  left  side,  and  if  the  rumen  was  abnormally  distended 
the  ahomasum  was  forced  over  towards  the  right  costal  arch.  Tl:e 
success  of  the  injection  also  dei)ended  on  the  extent  of  distension  of 
the  abomasum,  i.e.  the  omount  of  ingesta  present.  The  site  ultimately 
decided  on  was  one  midway  between  the  8th  intercostal  space  at 
its  chondral  as])ect  and  the  median  line  of  the  abdomen  directly 
o])posite  the  8th  intersi)ace  (see  photograph).  The  direction  of  i>as- 
sage  of  the  needle  was  at  right  angles  to  the  abdominal  wall. 

Ai)])ended  are  the  experiments  in  the  aijjilication  of  this  intra- 
ahoniasal  method  of  administration.  Prior  to  each  administration 
faecal  cultures  were  made  on  three  occasions  at  intervals  of  one  day 
to  determine  the  presence  or  absence  of  OesopJKinoatomu m cohimhin- 
iiiiNi ; and  again,  commencing  on  the  (ith  day  after  administration,  to 
determine  whether  the  drug  used  had  any  effect  on  the  parasites.  If 
the  administration  comj)letely  destroyed  the  parasites,  this  destruc- 
tion could  he  used  to  indicate  whether  the  diuig  entered  the  abomasum 
or  not.  As  subsequently  was  shown  in  the  experiments,  this  indica- 
tion was  not  of  much  assistance  for  the  puri)ose.  Consequently  chief 
dependence  was  })laced  on  autoi)sies  when  the  sheep  died  soon  after 
the  administration.  The  number  of  sheep  used  in  the  controlled 
experiments  was  nine,  one  of  which  was  lost  to  the  experiment  on 
account  of  being  stolen.  The  contiolled  experiments  extended  over 
a period  of  one  year. 

SITMMAPY  OF  COXTPOLLEI)  KXPERIMEXTS. 

The  sheej)  tolerated  the  injections  well.  This  is  brought  out  hy 
Sheep  Xo.  84,  which  received,  during  a period  of  one  year,  ten 
injections,  and  on  autopsy,  one  month  after  the  last  injection,  showed 
nothing  unusual.  Sheej)  Xos.  87  ami  89  were  also  autoj)sied  at  the 
same  time.  In  both  there  was  a gelatinous  infiltration  of  the 
alxlominal  and  abomasal  walls  with  adhesions  connecting  them.  This 
was  ap])arently  diie  to  the  entry  of  some  of  the  drugs  into  the  perito- 
neal cavity.  Sheep  Xos.  82  and  89  showed  a coni])lete  destruction  of 
( hsophafiosfoinum . In  sheep  Xos.  82,  88,  80,  88,  and  40,  the  autop- 
sies showed  that  the  drugs  liad  entered  the  abomasum. 

T1  le  detrimental  effect  of  the  larger  doses  of  the  Government 
W ireworm  Remedy  and  the  coj)])er  sul])hate  a])peared  to  be  due  to 
their  caustic  action.  Larger  doses  of  these  ])robahly  could  be  given 
it  a<lministered  in  weak  solutions.  Xo  purgative  effect  could  be 
ascribed  to  arecoline  hydrobromide  in  1-grain  doses.  Other  drugs 
used  ])roduced  no  marked  effects  excej)t  at  times  uneasiness  and  dis- 
tress, which,  it  would  a])i>ear,  occurred  only  when  the  drug  entered 
the  ])eritoneal  cavity,  for  in  five  cases  (Xos.  82,  88,  8(i,  88,  and  40)  no 
symptoms  were  shown  immediately  after  the  administration,  even 
though  the  animals  died  within  a few  hours  of  the  injection.  In 
these  autopsy  showed  that  the  diaigs  had  entered  the  abomasum. 
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C0XCLUSI0X8. 

(1)  The  site  selected  for  tlie  adniiiiistration  of  drugs  liy  the  iiitra- 
ahoinasal  method  is  at  a point  midway  between  the  8tli  intercostal 
space  at  its  chondral  aspect  and  the  median  line  of  tlie  abdomen 
directly  opjjosite  the  8th  inters])ace. 

(2)  The  administration  of  drugs  by  the  intra-ahoniasal  method 
is  possible,  hut  cannot,  at  the  present  stage,  he  regarded  as  being  a 
method  applii'ahle  to  general  use. 

(d)  The  (diief  advantage  is  that  the  drug  can  he  administered 
in  a concentrated  form  and  delivered  nearer  the  habitat  of  the 
intestinal  jiarasites. 

(4)  The  actual  administration  is  not  detrimental  to  the  sheep 
and  does  not  ])roduce  any  after-effects  of  ohjectionahle  nature. 

(0)  A certain  amount  of  information  is  obtained  in  connection 
with  dosage  and  action  of  certain  drugs. 

(())  The  (diief  objection  is  the  varying  position  of  tlie  abomasum. 
Further  work  may  result  in  the  discovery  of  a more  suitable  site  for 
injection. 

DETAILS  OF  ('( fXTlD  )LLED  EXFEEIMEXTS. 


Effect  on 

Exp. 

No. 

d 

Dose 

Oesophu'i- 

Drug. 

of 

ostomum 

Remarks. 

& 

Drug. 

Columbia- 

Qj 

-C 

num. 

a: 

02  ^ 

lb. 

1 

37 

51 

G.W.W.* 

•02  gm. 

— 

No  symptoms  shown. 

2 

34 

58 

,, 

•04  gm. 

— 

No  symptoms  shown. 

3 

32 

58 

•25gm. 

+ 

Uneasiness  about  15  min. 
after  injection.  Diarrhoea, 
oedema  of  lower  abdominal 
wall,  death  in  50  hours, 
haemorrhagic  abomasitis 

and  enteritis,  abomasal 
ulcerations.  No  oesophag- 
ostomes  were  found. 

4 

33 

54 

Copper 

sulphate 

•5  gm. 

Uneasiness  about  15  min. 
after  injection.  No 
diarrhoea,  oedema  of  lower 
abdominal  wall,  death  in 
about  12  hours,  abomasal 
ulcerations  marked.  Oeso- 
phagostomes  found. 

5 

34 

58 

•25  gm. 

— 

No  symptoms  shown. 

6 

35 

41 

•5  gm. 

— 

No  symptoms  shown. 

7 

38 

5!) 

•5  gm. 

No  symptoms  shown  imme- 
diately after  injection, 
death  in  about  12  hours, 
diffuse  hyperaemia  of 

mucosa  of  abomasum  and  of 
first  portion  of  duodenum, 
large  chronic  abscess  in  con- 
nection with  and  adliesions 
of  large  intestines.  ( )eso- 
phagostomes  found. 

* G.W.W. — Government  Wireworni  Remedv. 
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])ETAILS  OF  C'OXTIIOLLED  EXVEimLE^T^— (continued). 


Exp. 

No. 

Sheep  No. 

Sheep 

Weight. 

Drug. 

Dose 

of 

Drug. 

Effect  on 
Oesophng- 
ostomum 
columbia- 
num. 

Remarks. 

8 

3t) 

52 

1 gm. 

Slight  uneasiness  soon  after 
injection,  death  in  0 hours, 
marked  extensive  ulcera- 
tion of  abomasum-mucosa 
at  site  of  injection,  chronic 
pneumonia.  Oesophago- 

stomes  found. 

9 

34 

00 

Carbon  tetra- 
chloride 

•5  c.c. 



No  symptoms  shown. 

10 

34 

50 

,, 

■75  c.c. 

— 

No  symptoms  shown. 

11 

34 

50 

Carbon  tetra- 
chloride 
Chloroform 

■75  c.c. 
1 c.c. 

No  sym2Jtoms  shown. 

12 

35 

41 

Carbon  tetra- 
chloride 

■5  c.c. 



Considerable  uneasiness, 

which  passed  off  in  30  min. 

13 

35 

41 

Ether 

■5  c.c. 
•5  c.c. 

— 

No  sym|)toms  shown. 
Sheep  stolen. 

14 

39 

70 

Carbon  tetra- 
chloride 
Chloroform 
Arecoline  hy- 
drobromide 

1 c.c. 

2 c.c. 
1 gr. 

Showed  great  uneasiness, 
which  passed  off  in  20  mins. 

15 

39 

70 

,, 

— 

No  symptoms  shown. 

10 

40 

00 

,, 

— 

No  symptoms  shown. 

17 

40 

00 

01.  chenopodii 

,, 

— 

Slight  uneasiness. 

18 

34 

50 

1 c.c. 

— 

No  symptoms  shown. 

19 

39 

70 

,, 

2 c.c. 

— 

No  symptoms  shown. 

20 

34 

50 

3 c.c. 

— 

No  symjRoms  shown. 

21 

40 

00 

0 c.c. 

No  symptoms  shown  imme- 
diately after  injection, 
death  in  10  hours,  autopsy 
showed  a hyperaemia  of  the 
whole  of  the  small  intestine. 

22 

34 

58 

Thymol 

1 -5  gm. 

— 

No  symptoms  shown. 

23 

34 

58 

,, 

1 • 5 gm. 

— 

No  symptoms  shown. 

24 

39 

70 

,, 

3 gm. 

— 

No  symptoms  shown. 

25 

34 

58 

Tetrachlore- 

thylene 

2 c.c. 

No  symjjtoms  shown.  Sheep 
autojrsied  48  hours  later. 
Oesophagostomes  were 

found. 

20 

39 

70 

5 c.c. 

+ 

No  symfjtoms  shown.  Sheej) 
was  autopsied  48  hours 
later.  No  oesophagostomes 
were  found.  Cultural 

examination  was  not  made. 
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